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ADVICE TO PLUMBERS (see Page 53). 

Experieooe tfiaohes me that the more a man knows the more he can learn, and 
the more wiUing he is to impart that knowledge the more he improves himself 
thereby becoming of greater valae to himself, to society, and to the world at 
large. — P. J. Datisb. 
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IPLTTDyCBinSTG- Cli-^IPT, 



9| AS a practical working plumber, and well-known member of the 
Plumbing Craft, respectfully dedicate this work to Practical 
Plumbers, and hope it may assist in facilitating the teaching of 
TECHNICAL PLUMBING, and m every way promote the spread of 
OUT ancient trade in this our nineteenth century. 

Your very obedient servant, 

PHILIP JOHN DAVIES, 

Ctrt}fieaUd and Begiitered Teaeher of Pltmiii^, 
Omham GotUge, Lontbm, 1882. 

78, Earl'B Court Road, 

Kensington, London, 

Srd day of March, 1886. 
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"ly 4T intention in this work is to supply a great want, Qomelj, a set of thoroughly practical 
instructions and book of rcfcrcaco anitablo for tba workman that bo may SfLfoly Msa 09 
faifl guide in any job, liowevor intricate, in the art of plumbing. 

Pari of the snbjcct matter of this work has already appeared in joumoJliittc form, to 
wit: in Th* BuiUity .V«m, TAc SdetUi/ie American, Tfu E?igluh Mecfutnw, The Plimb«r anA 
Dtomtor, The Houte Veeomtnr ami School of Destjn, &c.,io., and has already mot with the hearty 
approval of tboso com^petcnt to judge ; and as ray rights arc reserved, and having been pressed by 
my numerous readers to reprodnce it in book form. I have rmritten it. and added a larg^ 
unonnt of new matter and engravings nuitablc for an Enejrolopcedia of Plumbing. 

I hare also given a Rcriea of Examination Questions saltable for Bchools of Plumbing, and 
which every good Practical Plumber should be able to answer with case. 

I have also given copies of tlio W&terworke Aots of Parliament and Acta of Farhameni 
relating to drainage, etc. 

I have also given a few BpecificRtions of Plnmbing, suitable for Arehitects and Builders. The 
drainage portion of this work is thoroughly cxhanativc, not only suitable for houBee bat for 
stabling, eow sheds, Ac 

I have treated upon every subject connected with the plumbing ti-ade, and have embodied in 
this work all the theoretical and scientific knowledge necessary for the elucidation of the eubjecta 
tioated of, and have at the same time carefully excluded all unncccasoiy learned dissertation, as I 
think that ranch Mc'jry, nlUiongb extremely inlerostiug to some, would be somewhat irksome to 
the practK'ii luechauic. and would in a mtasuro defeat my object. Therefore, I liavo made 
timplicU;/ vf iatwfun'jti titul clmmess of flucidittion mij partUnlar aim ; and, if my fcUow-workmcD 
appreciate my eBbrts, and tind the result of my long experience useful to them, I shall be 
amply r«patd for my labour. For thoas for whom Lliis work is top large or expensive I have 
been asked to produce a small pocket-book, which I am now engaged upon, and which wiU 
be QBefuI to the apprentice, more especially as the price will bo very low aud at the. command 
Of aO. 



APOLOGY. 



"T* HAVE vritten all my worki upon this trade before pablishing one book, and I feel it 
atmoat neceeeary to apologize to my readers for the apparently extreme length to vhioh 
my vritisgfl have mn ; bnt, as in onr trade there is anoh variety of different methods and modes 
of doing plumbing in different localities, it is abaolately neoesaary that these manifold 
inventiona, and the different methods of work, should be known by the modem plmnber ; and 
miless the minntiee of the various operations be thorooghly entered into, suitable for all these 
different villages, towna, and coontries, the plnmber, when he is transferred from one shop 
to another, feels himself to a very great degree out of place, which none know better than 
onr best workmen. Therefore, I beg to be excosed for putting the variooB styles before yon, 
so that yon may judge which is the best. In &ct, my partionlarizing bo minutely the various 
styles in nse, I consider, constitntes the chief value of my works ; more especially as the modem 
plumber is supposed to know, not only the most suitable articles for his particular class of 
work, bnt where the tame may be obtained. This fact is more than proved by the moltitade of 
letters which I have answered through the different trade journals, more especially through 
the pages of tbe Building Neui, Engliiih Meehame, Plwnher, &o., to say nothing of scores weekly 
by post, and which I will always continue to answer. 



INTEODUCTION 



PLUMBING in nil in hrmchcx as practised in Bn^iKja at the presMitdaydftinanag a very extonsiw 
range of Imowled^^ci/for without iiii iuUmato and aocuratc knovledgo ofthn rules to bo hereafter 
observed, wliich rules nro tlio result of raucb careful observntion, expcrinioiit. and roacarcli, it will be 
iinfv)saiblc to pritolicc tlio art in nn efficient ma.iiiicr. \Vo nro nil scnsiblo of tlic fact, so far as annitary 
plambin.^: is concamcd, whicb I coueidur uuly a. very minor part to Icam, tbat in large towns, couuti^ 
mansions, fanoH, A-c.,beahb audltfu arc ui aiuc-aatire dvpcndont apon aucb work; and, in order that wc 
shall bfl able to judgo rightly, it is all-imporUut tliat we sbonld andcrstnnd both tbo theory and the 
practical part of the work. lo^ctUcr with the old and nc\p styles ofduiag Ibc aamc. I may here mention 
that I have worked hard at tbo prarticul part of planibing work, including such as is done in cliomical 
works, distiUerici;, breweries, mauBionB, farms. Ac. Nuioiily have I worked with my hands, but I have 
niad« the thcor}' my particular stady for over a quarter of a century, and I have spent many thousands 
of pounds, which I iiavc derived from my patcutii, &s., in teaching myaelf not omy the practical part, 
but the chemical and iheoretJcal work, together with the beat meUiodii uf doing the »amti. I may add 
that in order to obtain this knowledge. 1 Tmvo vli^ited and joined many trade and other socioUos, the 
(onnor of which I liuvo learnt a great deal hrom, and I Have worked lu iourneyutanlike manner, ml- 
rota^ in the employ of the best full paid plumbing GstAblislitiients iu England, Scotland, and America ; 
and, in order to weU ground myiiGlfiu tbu btatoricalpariof dio work, 1 B^wut, as may aeeu by iho visitors' 
books, the greater part of ihoiyears lU70.'7T,and '78 in the Great Seal Patent Office, the Briti^ Masoum, 
and oar Boath K«i8ington Maseum libraries, kc, gleanings wherefrom I sliall place before you, 
io ofdor that you may dotermino for youraelTcs whotlior vo are advaneuig or retrograding 
in oar work. 

Now, my experience teaches me thnt. although the art of lead working may bo acquired in the 
ordinary term of an apprentiooahip, the plumber's work, as now practised in E'noland, lakea double 
tliis time, inasmuch aa the plambor, as the ago requires, must not only be a skillea lead worker, bnt 
be muat also be well versed in water -cloaot work, the theory and practice of pump work, including tlte 
Qxiog and rapturing of hydraulic rams ; aUo batli work, wliicli latter rer^uiros a knowledge of the 
principles regulating the circnlation of hot and cold water. He must also bavs a knowledge of zine 
working and gas fitting, and be ublo to carry out cBici<;at methods of venbilatioa; and should have a 
thoroagh knowledge of pneumatics and hydraulict. especially of timt braach of the science which 
tr«at9 of the pnmp and the dnv of water through pipes and valves. A knowledge of piano geometry 
(I bavu writtc-u a work on thiy aciouoe oxprossly for pLaoibora) is, moreover. indiKpensublu to the 
plambor ; ond. fmally, I would have every plumber a proficient load burner, which. I am sorry to say, 
noi one out of five hundred is. 

Aft«r what I have said, no doubt my readers will feel a little alarmed, as it eannot be expected 
tbat every jourucymau plambor would be able to spend thousands uF pouudii in learning his trade ; 

»bnt 1 write this only to show what the preseut age, through the sanitation bubble, retiuirea. Wa have 
the quasi -sanitary engineers to please, and by the latter we arc sometimes examined at our examina* 
tioos; and, onlesa we can talk to tLom in their own langtiage. although well op in practice, we 
are coiinled by them as a »ort of outsiders. Iti fact, they make nothing tn do of crediting' us aa being 
■n arbitrary clatta of men, and thty expect timt wc uiust be not only phimbora, but, euder their present 
tyatem of workmi^ their examinations, Jtc, wo are re(|uircd to bo tliorouKh scientilic individuals — in 
not, uolhiug more nor lr:a3 than enginoei's, chemists, metiilUir^iHts, and finished pliilosopliars. 
Bat we will away with all connectious with the quasi- sanitary engineers, and follow the works 
suitable for tbo yonng plumber. 
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JNTRODVCTION. 



I shall now intrcdncc to yoiir notice" n sjUabns of work Tor a alass which I mta appoints to 
teach at Lbt? Polytocluiii: Inslitiition, 303, Regeut Streel. London, in the year 1HH2. lint wliioh. 
of coiirge, you would nol be rcqnirod Lo master at one examination (I may nay that Mr. Wright Clark 
la now tvaubcr at tbia School o( Pliimbiug} : — 

SYLLABI'S. 

I. Tbo |>roi)OTties sjtd qaiUitica of lend. eIrp, iliuI tin ; at imi, white and kA lend, load ozidc^ onnmitH, oto. ; tbi 
QpeoJtd nM» to wliioh luiy of I]i>mi> vanoiw niiViDuic/w Htv sppUt»d m pliunbbi|r- 

S. Thssotion upon JOftd, »tnr, and tinrtf ftir.nf differoot qualitifwof wiWT.of th" oomtnnnnr m-vU, ai iiAwngo gvaoH, otc 

5. SoldLW* and foldninp : romiHwitioD und u§e of the rariouH soldMB : fltixes ttud soldtring fluids; Ihooiy sad 
praotli-'i! Df tolderbiit: «oldmni; hitt; blovTiipm i bndilDgr: autegvuous soldering. 

t. Ttin loala uwd in plii>n))«r*' work — Uiirir forau, iugh, eU. 

A. Miuiufiictuivi of itM mclaU into th» ruioiu funoa in wlkicli thuy tire uaod In pliunUng ; uwt ah^ load ; mOlod 
nkoet litnil ; niUud fiuo; galvanuod iron : oiwtiug lead Lulws : casting tuMa iulenukUy. 

6. l.iivi-fittinirs; mMNumnoiit at pirnuuro of ){».> in it miiiii or j'ipc; foniLn of hutncin; gM-nutan, wot aaddtyi 

7. SaairAfy arraOKCmernts Id dwcUine-haiiiMMi Ixmni and oouotijr) and other buildings ; oomnon defeota : methodp 
of tesUaa drains, toll pipe*, etc. ; prlndpd^poi&ta to V atteodod toln |l) fitting naw honaw, (3} remedying fxlating d^ecu. 

S. Wator-olciMU aad th(drllltibg«; aerriooboxQai waate-water prormters; earth- cloMts; afih-filowt«, etc.; hatha, 
ainlcK, uituuIb, 

Q. Wiit(.T-Buppl}r for houaua: dftugora arisutg from iDauffldcnt ht Impure aupplj; houMi etit1«nM— thdir oaiwtruoliM^ 
jteaidoa, managMBsnt, aad oare ; filtors; water- mcit«K: amuif;oaH<til>i for««ll««tui^ tiud utoriofirndn-wfttM; oonaoodoft. 
iMlWMn diMiw and water: dangoa of wat^r from nui-fiu'Ci wtlls. dAn^^ra fraiu oouaectiou betvofvi ceaapoola and 
water atipply. 

10. oHiahnK: min- dnuoujice of hoiiaeit; t'ltiinnul pluinlM-Ts' work. 

II. Varictuw of trajM, D-tnpn, 5-trupa, bvU-tTKpn, t.'U.— thur uw and alniav; noil pipea; Mma«cUon with ths 
ditun; oonsectioii of dratn with newtr ; vculilatioii i>( Mii]-pipe« and draitui sLom of pipoai amotint nf fall ntjuired ; 
objcotioiu lo brioh dnins : proper mat^riala and MMnKmctioos for drains : J<^t« for drAhi pipta. and mothodji of laying 
the aaniG. 

From tlie aboTC it is plain tliat yon mast know all &bout zinc, iron and cement, the action of 
air. the difforeut qualities of water, autdii. tawQx gas. Ac, ou l^ad, sine, and tin, and brazing; 
then you are expected to know all about rolled sine, and galvanieod iron, &.ti., gaHfltlings, gae 
mtitcrs, etc., filters and water meters, all of which wo arc supposed to be £&iiiiliarly aoqua.int6d with. 

B(ifor« I conclude this preamble, I wish to draw ihe yoim^ plumbor'H attcuLton to that which I 
consider to ho only a snare, and which is to bo found in tho oyllabiigBes, and iu moat of tho toxt books 
of mechanical wnters, and that ia tho present method of Kaining the certificatea by way of book- 
IcFimt answers. I raiiy add that by f»r the most of uur host plambcrs lack in description,— that is to aay, 
altliou^h tboy may bo thoroughly practical men. tlit^y c&nuot cliicidatA Uioir ideas npon paper, and. 
nearly all tiioee book-plumbora that can, I am sorry to say. are men who can only do a cortnio elan 
of work ; atid as a rale these men have a general nmattriring of sanitation, and owing to this mooia 
they find no difhcnlty in mnlcing thcmsclTCg hoard, to tho very groat dotrimnnt of tlio reaJ plnmbor. 
Thprtiforo, nltliongh I write tliis and iny other works upon tho trtide, be it di.ilirctly nndenitood that 
npon no account should von conxider that you will bo n bit tlie better for reading tliom, so £ar as 
regards tlie art. without thoroughly practising overy line tbere laid down; yon will be utterly 
disappointed, and by prnctioal men always fiiiiihbed, although you may from the study of these works 
bo easily enabled to gaiu modola, mentions, and ccrtjhcates, wbich to my mind — although I hold many 
of tiuuh— would bo entirely worthlestt without the practical part, as there ia more ruuo in the htUe 
finger of the practical man than in the whole body of tho theorist. 

I have many letters of recoinmondation from, nearly every trade jounial both in England and 
abroad, from a few of which I have great ploastire here to give u fuw txtracts. and I am pleased to 
lay that mauy of myiwaders^unsoUcited — have been kind enough to indite in the following U-rms :— 
In a letter dated 8entemb<>r \% \m\ , the celebrated .sanitarian, Mr. Gca Jenning!<, says ! " 1 have read 
with interest yotir able articles in the ISmhiinij Satf.lhoy are to youug plumbors giuiiia of geld, lUidTerr 
Qseful for referi'iicon" : and in a Hubseqneul letter be says: "No one but a thorcit;gh pmctical 
plambor can judge tho merits of yonr very valuable writings." In u kttor from Dr. Robert Ellia, of 
tho Raven Spring, Milti4aui. dated December 12. 1881, he says; "Your papers in the IvnyliM 
Mftkimic, the Tory best sduntific paper iu the world, clearly sliow me tliat yon are one of the few men 
whose knowledge and skill go hand in haud." 

Th«c are only two letters out of many hnndreds which I have received fi-om the leading plumborn 
and sanitarians of the day, such an Mr. Bnch&n, author of '* Plunihin^." This gentleman in a 
letter says: "I cannot understand how you get through bo mnch work; yon xm> made nf steeL" Mr. 
Barnes Ansttn. another great author on sanitary matters, also follows up in the snmn strain. The 
following arc a few hastily picked from the baforeuim tinned '^de journals ; From the ItuiMinij A'< 



TNTItODUCnON. 



r. Davion really d<>aorve8 groat praise fur tLu Mu iiianmT iu wliicli bo ^vos ns tbe artiMea ontitlod 
tctical NuU-s Ml Pltuubiii^', I'himbcrs' Work, and Lead Working,' wbicb aro iudctiu iaCoresting." 



"Mr. 

•IVoctical 

Ur. J. i'ollci]. wbcu s)it.:kkiiig at tlie Ht^icit^y of Arte' Itooms apon my writings. &c., said : " Tu quak 
tiie best autborilj uu pliuubiiig. scieiitilic aiid practical, Mr. P. J. Daviea says," Ac. Ac. The liuitdimj 
Hettt, in a leader ou tlie batlW of Uio traps, aays: '• Mr. Davids baa by bis grapbical motliod oi 
striking out Ihc form of trapB be rconuuneiidcd cndcavottrcd tc; solvo tbis problem, and wo refer our 
fiesders to bu daiDutistntipii " ; tlien it goea ou t« nny, " Mr. Daries' improvements aro stflpd tu tba 
ngfat dircctiou." 

Mr. I>aiiiel Emplaee, Sanitary ISagutocr, D&no UiU Sanitary Worku, Moi^to, in a letter to tlie 
BnHiinit \Vv.i says: " Mr. P. J. Dnviea baa beoa doing good acrviCQ fur 5umc time past by publi^bitig 
ID your eolumns bii; practical i]ot«H ou plumbiug, aud I. for ouc. tbiuik bim very iniicli for ihoui." 

J. W. Holland iu writing a lettor on traps Ste., to tbo ISuUiiin-i .V<iim, -Itb NoTcaibar, 1«81, says 
"Tliere is nu doubt great goad will prooocd Irom tltu upuiiunn atid vsporivnou of the several corre- 
S|)ot)dent8 who bavo token pari in Uie controvdsy. etipeciaUy from Uie ablv and praotical articlee 
Vhttcu by Mr. UnWoit. " 

In too SiuilJnut AVirj uf Novoitibi!; IW. IHbl. wn pauv 075. Fairplay wiiks us follows ; " Maoy 
tluuUia for Mr. Davit;s' splcudid urlick-^ vu pliiuibutg : {Ley make uno fancy bciuj^ at work wh«n I 
Mtad tbom." 

lix. 3. Pollen, Jimr., the well known plumber and lead burner, eaya iu the DMiUHn^ Ntm of 
Novonber 18, 1681 : " I unly know Mr. Paviea to be a thorough plniuoor, wboBV uuly connection 
ivith oa is tbu unity of ideas, tbe nraolt of training in sanitary matters from uor youth upwards." 

Mr. HoUyer, antbor of the " Plumber nnd .Suniuiry Untwr*," in one of his lectnres, saya (wbiob I 
qaotfl &om tho bwiliHaii Ntm) : " Ue was glad Mr. Dariea bad fotmd ont the way to mipruvo the 
Trap." 

Mr. J. Willis in a letter to tbe HuUdiwi Xrim. January 20. 1882 eaya : " Your artiolcB on 
plumbuig aro exceodiii){Iy gwjd." ■■ Mr. Daviea* writiuKs are loo plain to be lulsuudorstood." 

In an article in tlic ituHiUmj i^mv. March 9, 1BH2, on tue conijietitiou tests held at Sonth 
KenKtogton, it says : " Mr. Davics practically exhibited tu tbo com[)oliturs some capital specimens 
of lead buxuing.and if other oxpcrionced plmabcra wcro to illustrate difTcreut branches of liiuidiwork, 
these i'liuoiaations would be tbe means of conferring great benefit upon the yoiiuj^er membera 
of tbe craft " 

III a leader beaded " The National Health Society." ia tbe Phmher attd Decvralor Cor April 1. 188S, 
page 70, it saya: " Some lead burning yvaa done by Mr. P. J. Davies, who. by the way. It&s already 
made hin^elC lamous by bis inventions and varions working.^ in the diCcroiit braucbea of the plumb- 
iog bTAde." " Mr. Daviea performed some excoltout spccimong of tlat and side or horizontal burning," 
it also eays: " and in tho production of some Urst-ratu specimens of upright lead bnriiiiig. having Uie 
appearance of splil peas eai-efnlly laid in order," alao. •• We could well do witU a few iiioro members 
in tbe pIombiDg trade, who would take as mooh troublo to instruat brother trndosmen as Mr. Paries 
doca" 

Mr. Buchun, a gemtletuan of no small standing in our trade, iu writins: to tlie I'linuhcr and 
i)w>onib>r,says: "Sir, I bare readwitli much interest the able articles by Mr. P. J. Davies," and in Mr. 
Biu^ao'a book on Ptumbing l.suu the fourth edition, page "iS'J], he saya ■ " Mr. P. J. Uavice has both 
apozimentcd and written muoli in uouiivction witb pintubiug." 

A letter from T. Moore, a forty-yt-ar pluuibtT. of Kaymoud Buildings, Gray's Inn, to the ISuUding 
fi'nM, May IS, 1682, aays : " 1 cannot una^^^ine njiytliiu^ more simplo than the very practical lines laid 
down by jour able unthor. Mr. Da^-ics, wim I conaider has 'tiven to the plumbing trade a lirst-mto 
method of setting nut the principal jiail of their work." 

Another plumber writes to tbu abuve jonmal, May 5, 18H2 aud says : '* Bad such men as Mr. 
Dafi«a stepped forward somn twenty years ago, with Uioir systom&tiool teaoliiuit, ne at this Liuifl 
should bo in a far betl«r position. Mr. Davioa' phin is the correct and proper method fur every 
plunbor to adopt." 

Ibe foUowiiig lit a copy of a letter soot to the Himu Dteorator antt Scktvl of Dtmnn, dated April 

E\mi :— 
•• BtR, — Kindly allow me, as a subscriber from tbe first, to oxpross my best thanks to Mr. P. J. 
Ties for tbe valuable atid prompt infumiatiou I received from bim on Jane 2(j, ilUL The advicti 
int work he tlicii gave me 1 tind. uftur u ^uod, fair trial, gives every satisfaction, and shall oi>uut on 
uun bsiog one of the b>>8t bnetida uf a young plumber. By inserting tliis in your valuabk' paper yuu 
jiU gt«aUy otiligo, — Yours respectfully, i. Jodson." 
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The following is a letter to the BuUJing News of 18th October, 1662 :— 

" Sib, — I beg to offer my thanks to you for the practical articles which have appeared in yonr 
joomal on plumbing. They are very good and practical to the back-bone, and have been the means 
of perfecting many a plumber. I want to know whether you intend to give a few articles on pump- 
work, as this is very much needed, especially amongst the working plumbers of London, for they very 
rarely get a chance to see anything of this branch until the job has to be done. Of course, fuU-paid 
plumbers cannot very well say that they cannot do it ; otherwise the ' sack ' is the result. I am told 
that Mr. Davies is a first-rate country hand, and, if bo, be is the very person that can lay dovm some 
very simple rule whereby the London plumber could do a pump job. What is wanted is an insight 
into the old pumps, especially for repairs ; the fixing of a jack and also a lift-pump, the size barrel 
for a man to work easUy, and the size of air-chamber for the pump. I am sure if you will let us have 
something of the kind, you will, as you have done by pubhshing the other articles ^especially the 
lead-burning, which I asked for), bestow a great &vour upon the plumbing trade generally. I should 
not like to in any way interfere with Mr. F. J. Davies, but shall not think bia articles are oom^te 
without pnmp-work and water supply generally. — I am, &c., >i pLmiBEB." 

" Model-buildings, Mint-street, Borough, 
October 9th, 1882." 

la another letter to the Building Noes of June 27, 1684, under the heading of " Plumbing," 
mitten by S. B., may be seen the following, " I do not behove that there is any work on practical 
plumbing except Mr. Davies' artioles in this paper. I understand ' practical ' to mean a work 
in which ftill and ample directions are given to the intelligent amateur. That is just what sevwal 
pretentious works do not give." 
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NOTICE. 

All technical enquiries respecting this work must be mibde and 
addressed to the aatbor, who ia willing to answer any qnestions 
relating to the snbjecta contained, and who may be consulted upon 
an; teobnioal question on Plumbing and Hooae Drainage. 

Address, P. J. DA VIES, 

78, Eabl's Godbt Boas, ExKBurOToir, 

LoHDOK, EnOUND. 
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I 

I 

i 



LKAD iwurn pnbalitr dUcovuivd by Ae awldoiital ll^tit- 
inffuf nftn on tbogrouuil. fiatuin wsa the ancient 
nttn* gim to this ttlemvnt, vhioh faos bem known from 
dw noa ditUai dnuv probabljr laxr bafora auj othtx 
■«t»L It WM«MnroMi nt Um tuna tn Uia Eiodtu. lU 
Mil]* MoMoHtt uid tbunduit ant jiomtm mjuijr vnlnitblo 
^■KBtiw ealmlatod tORwIw it nattooaUo W utuMiUimU')! 
noM. Wa read of the IinvoIitM takiju| laadon xiMibi from 
tiM Xidlaaitn and ordrriniT the «nin^ io be mclt^ tip itiUi 
tnirtnn atatuca. In fact, wo read t^f !vud in itx.- BHile lu a 
v«T laatiiiK aatcriiJ far Ulttri. TablvU of I(ti.l wt'iw 
Mtctantly OMd to v-ritc upon, ilinv kikwIch of lead loaves 
Wboolca. Tba trium{>liiLl«oi));cf iliriiuii, UUl B.C., tijM, 
" Thi^ auk aa bad in tJw mit^btj w&um," vtliii:li pruiui 
A* know ita propa rt ^r at dcnejty ajid Ita oouatN)uunt valoa 
to ttia aaoiait Egjptiaii BBbprinaa. 

The Age of Lead. 

Ttfa MM* ba jwtgixi bjrlhatof tlinnv^k*. Ij^nd U f^xind 
In tka nmniliiT (wmnlinBa, in tba primnty at^i) tniimtiuu 
raoka (axoapt trap and twrpantULe) : in porjibj-rr. ij-unita, 
tba kWHt nndatona, uid occMitinully in nool xtrabit. 

The World's Production of Uad In 18B1. 

Bert lAndilMrg, tbe genenJ nunBger of tb« Stolberg 
Conpanjr, baa, in as anuuiil nport to liJa oompan}-, 
rina na eatinmta of tbe piuducticiu of tend iii Euroue 
foe I&81. Tiie foUovriiig is HtTT ljMiii«liiirff's eBtiuiuto for 
Bnivpe :— Smio, 120,00<J ateirio taaa; Ouniuuiy, 90,004: 
Eagland. ef.OM; Vnum, lifiW. lUXy, 10,000; 0»«oe 
f.OOO; Balaian, 8,000 ; Austria, 6.000; Riuria, 1,600; 
total, 336.MQ. Uinr LaculabeTg e^matea the producitjoti 
attbaCntlad State* at 110,000 toiu. A» tbe aatjutt of 
Utri^W. 8outik America. Cuiadn, and Aiulialia ia small. 
h la pnbablj aafo to aaaums thai the vorld'a prodoodou i* 
ririit llir.Trr'l m i f Im 1 TliU iloa* not iuolndo China, 
vbicb ia a kaavy eonaninor of iMti, and ia not unlilcolj k 
j a wliwcr of aome imjiorUnro ; no* duo« it indudo Ju|iuu. uf 
vIkDaa OQtpnt wa havn no fitru'*'- It will b« wwi, them* 
fcn, tlut tbe Utiit<d Slatoa talaa teaiai rouk among tba 
^nduir ouuntrios of tho world. 

Oalena. or 8ulptiido of Load, 

na above U Um nrapm nam* for li^ad oro. It ia wide^ 
Pi pw ad ovsr th« awxt, and i« ivg oat of thci nuth. wadioa, 
Minulrd, niid laid in hwiPB like mi manli rinjr, niii«d with 
ADaocaUandaliUlviiiiickliinn, uid Uia lot litvd(lilui»u much 
daj lor balUnt). Afl'Tthebatcliixnll rwurtoil at anwdonbe 
heat, about odc- half ia ooDrortnl intu sulphate of lead ; tJie 
■ulphata fomud baring been mix^d up with the unaltered 
Mrtioa of the ura, Inenaae the Uqupcmtum rapidly, ao oa 
ilftCBjEttM two U>{^tliar, whk^ ooavorla tbe ulitim into 




aulphunioua nnid |^, whiob eaeapea, and pare load ia Itift 
bi-hind. In thi» proctian ihu sulphur of tho analtunNl 
I^Uiia toixoa and aambiuw with the sulphur and ttxjffm ol 
Lhikt which is oxidised. 

Oraa or Lead. 

Tha foUowintf la a tabl« e&hibitiag * ^* «' ^* 
diHtiivut RtsUw in which tbia mineral au)^ b* obtained: — 

FIrat, Sulphurot*. 

1. Gntuna. 

?. filuoLeadOieu 

8. Blank Ore of Lead. 

Second, Oxides. 
I. Eurthf Ore of Lowd: 
1. Arwnut«d Frotmida. 
I. ArntmiBlfld Paroxidv. 

Third, Salts 
1. Carbcniato. 
t. Mitriacarbooatai 
I. Sulpbalo. 

4. PKoaphatv. 

6. Holrbdatei. 

5. Araeniate. 

7. Arsanlophoapbate. 

8. Chronuittf. 

Tho flTst 1b tho moMt Toltubte, and ncarlv all (he lead el 
ooinmoroe la obtalnMl tram it. It is fuund m nbundanon in 
abnoaC aveir part of tho world. In J^tit-Innd wo gut Ur&n 
qnautltlea trooi Cumberland, DDvuiui^uit.-, end Divbjrsmni. 
Wa olio got eplandid load from Spuin, cutlod ooft Spwniah, 
tued for fuiulliiiitfiitiii ^Ipea. Wu uW i^t i»r^ quantiti«a 
from Amifricn. The ore ia diStuod through more or Um, 
with dmii'Munn or ;rangao; 1 00 porta of pure i^Iena eocn> 
piiac* R(i-!ili had and IS'M of milphiu'. In aomo parte of 
tho world lhi> loed ore nay bo dug off the surface of tlie 
earth, vhich would aqooual for ita my oaily uao. 

Galena i« often impregnalod witli otbw matala, aneb aa 
ailvL'r, irun pj'riUa, antunonv, ipild, to. Otbsr bodlM ore 
ultun fuiuui uiiti {,iilen!t, mnn ai blando.niapiokel, fahloiv, 
oobuiune, ijuu.ru. dolmnitii or pctirl spar, barftea, floar apar, 
oalo a|jar, aud nuuty vtliar budioi. All tbcaa Mbetoaoea 
hare to b« got rid (» iu vrdur to ^htuin pure pig lead. 

UiKih ailrer ia obtained from lead, and aa much a* on* 
per ootit. ia at tiniee, though very raiely, extnoted from it. 

An ore oontaining eight oonoea of idlvar per inn is • 
rieh otv. 

An ore ocnlaiidQg two ounc^ of aflrer to the ton majr 
be worked forita airvaT pruflt4il>Ir. 

Thore are varimu nv>tti>l« of ohiaining the atlver boo. 
tho load aoourditi^ tn thr poiintry. but that now geaeralljr 
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ued is known tu FftUiMon't ptooesa wbldi will be qioken 
at herttlwi. 

Retiuning to tlie le«^ ore, let lui am fram n-Uenoe anil 
luw It Is obtained. Tli* &r»t iiiiVHtJvn Lm l>v«ii |<&rUuUy 
wuwwcd, nuncJy : It U Aug aat of thti M.nh, and it u 
found in nbnndiuiea In almoA every part of the world. 
Tbs Oomiib niinen bavo alvayi l>«en eip»rla In traoing 
ndnera] tmil. 

Wboii ihtir trao) tho mlnenkl tima the bottom of • rmllo;^ 
Upvudl It IS knixra (U sbuailin^, uiU tho round biU M 
adoflnl M iound are known hj tint nuino of ahon-d Mono. 
Whna thqr dJg or )x>ra for tiu miiUKl, it in l[ui>wn iw oo- 
nhMuiuig. They dlgorborvthefaolnkt riKhtungle'MUiniicli 
Dtlrar in tlw siippMed dinolioit of tbo Uxlc. Whon <]nfr 
ther ottea diir* hoadlajn into caah vtlici i in (a«t they 
tharonxUy bos^combuta vuth tolcnr, uid vxniainc it 
with ^» Ittoiuuit ntiAction. Alt«rwttrd«, abould onf 
mlnnsl bs tnu^knd, Uiu minur'a nutl Job La to tnuu t,hu 
diiootion of th" vnia or lode, uflou driviuit or tuuui'Uiit^ 
an &dit wliii'li Nhnll net lu a wwkUig ontmTicL', uiil dmin 
thti utino at Uio nunc timo. 

The lodo U tho* Iraok^ otUm from Uiti bod of a rirpr bo 
tho hicrhoit point of a M), or to what is known ns tho 
•' brea," or bead «1 th* voir. 

niutfU aro ottta. lonk through the aAv of a hill, and 
flo the minpTt aru enabled to moot eooli olbor aa duvoted 
hy tkdr " CapUiuB." 

Z naf nMntion that Mudi lit of mott, fmm foreman to 
muter, has thrir pcfinliAr titl*. Thn prinuipnl tniui of 
liminMi. M mar l>c exMotsd, ia the " PiiiSBr. The auui 
difiMCljr under him ia u« "Oaptalu"; tbanumnDder him 
an th« undoTground and "Grua Qiptaina." Thowork 
Hat aaido f«c tlwav Uttor men iato aopcnutomi the prvptm* 
tied, (d*aaing, uid draanng of tha toe, and othor work 
on ibe (ntpfnro; litnoe ono reawn whj' thujr are called graaa 
captainn, Tllo cajitniriit Imik Lfter th» pimijiii, tlia Iriubet* 
inpr of thi- rhiwibOTn, nhiifu, gallerien, &c. 

There arc two olaoooa of minrr*, knnvra un tJio undor- 
KTOuiid And nnrfaoc maa. Ihe uadvrt^Tuund inua uro 
dfrid(-d iaUt two ganoa, "Tutmen" and "TribuUn." 
Th« tubnan idnka tho *liaft and caU the underground road 
or ndibi, gnllenM, Ac, whilst the tiibuter* makfl qm of 
tbmn ronili to get the predaua are to tli« anrtaoo. 

Thrw) tribuUna in nMlit.xare trpeonlaton. Th« money 
(«xoept the Mst moaejj they sani ia by p«riy<ut»gu, ntui 
rvric* ucording to toe market, and aotv-rvling to the 
mlnei al, which at linica ia very widQly diffonmt. Ofb>n 
IhajraaiiMm 13a. or Ma. In the' poitod, and at other tJm^a 
not Sd. Id ih«< pound. 

It uiAy lulerc«t you to know hi uhat way tho minor gtiea 
to work. 1 will t«U yuu. Ilia co«lumo whoa at work ia a 
Ught-Atting liAtiriC'l Kuit, oon«fttji4)j «imply of a «hirt, 
tronMrn, nap, and «trvn{f slinea. He lias a bnind-lmnvmod 
bat, with a liicht in lhr< froni, iisuuUy a cundln, and a 
lamp nf day tn tvmiriLl thii lundln tn tliu h&I. Fnlly 
equipped, away lie dooa t>a hin rout through adit, well, pit, 
«r fhaft, at timtv dtuifring U> laddorSi fto-i p«rhai<a lirst on 
one Mnsc thiMi on onotbor. At thBM not a bruath of air la 
to ha fdt. Nuthju^ am bo more injurtooa or dlomal (haa 
a jotutiwr throuiJ:h ihum miuM b^ ona'aMlf, to way uothlng 
uf the difSuulty and tcdiuuimtm cf tlie taak whsa atptar- 
iug the Muuo. Id fact, to a tttmagitr my adHea ia, not lo 
nttaniut to gu t>» fur ut vne jouni«y, mnre eepeatally if of 
B wMk wmMltution. 

I have bean in many lead mInM, and con aay that of aD 
plnoea I knov <cze«pt a 3fb. baml drsln^. the lead mlna la 
the ren wont 10 oxploco. Should you lllfo to viii.1 a load 
miust I nogmmand yvu tc take a trip down to the famous 
Tamar load minaa, noar B<<<« Farrara, on the rivvr Tauar, 
iltviding Davooirnru GatnwaU. 

SnppoM jvunanlf to tw doaaaulinfC into a nuna, and at 
laat to hava nacbad the bottom. Th« flrat ehiiig la bo 



atOMt and maVn yoiir way through thn narrow lanlit^ 
Pernitp^ lifter a fnw mlnutfim' wulk you will be etartled ~ 
heArin? wiinds; and. ^ntly to yoiir ■arpriin^ 
Und a miner at walk. You will aM aomclfaiBf i 
in tho dirty-iookiag le^d at*. Thoao mav b* ui lamp* _, , 
athorwiM. I'lThap* it is an ora wfaion onntaiTii moch . 
nlvor; then thiH orct wilt not Imrit mi'li a lUining. ■pocklaAJ 
atipnartncin. I'lirliajix ihi> ucu ia miint bcaulifuliy BiianplMU 
Tiun in nm witlxiut mur^h nilrLT, and in thn pnrost gauoatl 
DBpeoiaLly if found in bulky batohea. The miner parfaan i 
t«Ua you t,bai bo is in a litoMtons rook, and is doing wall; 
01 pwhapa be had juat hit upon aandatone ; hare hia labovra 
oenaa. It rafght M that be has oome ansnu a bed of alaie; 
thin bt sudden death to his work. 

Hu Qiiir tull ywi tlmt hv i» at, wurk ou tho left or rl^hl 
h&iiil sidu of siuh uid 8Ui:h a hill; or that he may bo 
wiirkidtf iindi^r t)ia Tamar rivcir, niid that the Uad ora is 
gtiTinmllT found Hlnntiii^lo the loft or riifbl of Ulfl look; 
thnt. hn liites it tn <viiitiniin t/> dip, oto. He will idjo taD 
yr.ii Mi.it II lriii'1 U simply a lii.iuro or eiack in tho cb«lia 
tiil'^d with a variety of luinnndii, ounh xi nryalallhKd ailiaa, 
or qiuirti, or fluor apar, oti. Hi vr'dl also toll yon tkat 
there is no oortainty with mincnvi reins ; that tbay ran in 
an easterly or wisttorly diroation, and that thay vanr front 
a TST7 fine Uy^r tu 20 or 30 foift in thioknesa. Ha will 
pnrlmps say thul the "deads " w so groat that it is not 
wuctU wirkinKi moiuiiug that it is nearly all rubhisli. 
Tbcwt " dt'dds'* aru ofU-n •h-ii in gTViithi-Dp«,Iik« Iheoarth 
thrown up in a quarry ll^ld, otcs. The minor will moat 
llki^ly also say that th^ro is a minor or two at work below. 
and perhaps above hiiiuelf . 

Oautiga 1— Remembar this, that you may, before yon got 
baoki expwifooo a acTore attack of onimp ; or if not diumg' 
tlis jonmay, you will vriiMi you rotiro to tft at night. 
Yon pus on: noxt yon oomo to a winso. This is a great 
hole or perpondiauUr shaft, iwed to oomuKt tlie gaUeriee. 
tlvre somatlmes the irreittoit core ia nscaaury t« Insp (naa 
fiillltilibDiow. Thi« wiiiM. nttjmc", aim nets nsaTcntalatat 
to tho galLtvica. I may add that these wioios an dm^ 
alu-ity* iafmtod with carlMnio add. and that tho TentilatioB 
in invnrinbly bad; oonaoqnantl]^, tiM Inadminar's lif« iabnt 
a stiort ono, thoutrb. so br as outward appoantaoua go, tlia 
minnr may SRiim to Im a atrang, robust aatt of. man. Vta 
my nut, I my thitt tbora ia no ivason Vif ■ laad mlna 
should not be piooerlr Tontilatod ; uud I would liav« U 
vnaot^d that they ihould bo alwaya worked on a pnM^la 
that weald giro porfen TentUalion. 

Tbs IsaJ mine ta worked on a aomowhat dlSe 
to imythiai^ I know of. A mine, divided by galls 
wLleoh iulo oompartniaiLta, any 30ft, long ana OOft. 
kuon-ii as "PitohM," an kt by "Dutch Auotim,"" 
IiHVi.>>i 1^ nay thT«<v to Ato lainors, fnr a miittar of thim ov 
ALx months. A riuh voin may nudihinly bn mot with; 
an the fontrsiry, a rinh vnin may. owing to aoma irabt 
mnean firak of natnm, hiivr. laknn a ooaro, or dwind 
away to nothing but "dL-udn." Ur, porhapa it has _ . 
up or down, to tho doUght of tho tnbuteaa. SomotiiMi , 
lodewhinhisarcryproHtalila one "takMhorao," bjb^li_ 
divided by anotlior lode of uothiug murv nor Imoi Utaa 
•■donds." Farhaps 11 la all "Fluokans" [klalo olay). 
Horo tho minor must searob (or Us rii^ ludc. Ho maif^H 
not like lo prooiMd with this aaaroli, though it ia I>orhafS^| 
within a fow feet of whoro he ia at work. Ho beoOma^H 
dlshaortaned with Us pitch, and ro>dgua hia work an 
pansoit of a flue of twonty stiilDnga. |. 

Of ooons tha oru lias to Ir^ bruu),'ht to the aurfaw 
graai. whlcti may bo and U dono in iu:iiiy wnya. 

Kow, euppoaing you to havomado a thorougn examinatlo 
of tltT' luine, and ara attain on tho "gross," yon will w 
lo knnw what ia done with the land cm*. Now, as 
galena whan found is «an'i.'lr uvor in a suffii'ionily ,-Mif 
oondidon tor roaating, It has io b« aortod and claiuwd frOD 
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• Mof •uthy t&Attor, •ODii^imM by "hnnd dre«iiiK" or 
bjr the tta» at (mtm^ «U. At timaa it U t(uir«a^ti.1y w&«h»d 
is MWM and tronyliM o( wKtor, Uiu am bi.-iu|r iturud wiili 
ifcixwit. Mto. ^lia U knmni M iha "■tjiiiiliiii,' budillo" 
■falMt; it M mnetUnK like wwdtinK'Banil fur plttsUrtvin' 
m», tic, bat when tlieraia « pleuUf lu nuppl r of wutor tlw 
on (IW7 be BdTBnfaigwKulr wsshod in tho trau(;)i«. 'Hu* 
iakiiaim m the "rwiuilaf buddk." 
Tha KBxt opecutoa !■ tbeonuhlog, farasklng, powdoriop, 
nadSng of tli« cm. TUa m*j u done iu ruiout wbts. 
■toi n nei n, witb motUr and peatle, or with » regular 

AAor tfa« oriMfaiitg or itamplnir i» oonLplot^d, t^o or* ia 
■ aril I il, aibd tka fine on U carrM fomrd tlxroufrh n &aa 
illiiii. am., and the fine on allowed in st'itlo in th>> pits. Mji., 
■Idab an ottao ooon«it«d to cba aumpinif null box. 

01 eoune tbo object of tbo ataBpiuf: aod vaahiti^ !• 
■adwirtood to wwm that it baaoBiryto haTotha«»m»lL 
and elaui, nrfrwi from tba "dead*." 

Ifaxt ifl tKo * ' ftrnVrn J Imdfdlo.'* 'Riif ia lAinply a Irou^ii 
altfaabMdof anothor lon^ flat troutfli- Tin? (\nt trouyh 
ia aaaMtUiiit lib tha iMid pan of a irumo i>r tasting- talila 
TaM Vif. 12], nad tho aaonnd tmngh tn likt iKi^ inbliv AL 
UM foot o4 IJM BMood or looft tpmgh i> ani^tUer Iruu^b 
lilw tb« foot pan of tbe tabla. 

"nw DM ill pot into the traoglt. and a good fln v of valor 
U made to play ou it. Tbo on ia n«sc knooked about wilh 
a kiitd of aonpttr with long handle. Tha waur in lliia 
wsy oanioa oB all tlie aarUiy matter, aod Imivs thu 
tniaentl lidund. Next >« nldntf th» or*. TIiih itonly 
BDotiter lund of "aicldng buddle, for the b«tt«r nloaiMiiiir 
and datectiw the flner partielaa of on. Horn tho an u 
pbeed on a &aU, walsr la fmoly admitted, and by aonxUnt 
and tfeady utiation Iho dirt ia cnrriod airny> ""'1 tho 
heaVT an taft uppa tho floor of tha rock, wbiob ia alaa 
oaDad a oadk. To oonahiie, I may aay that tlua ajraten 
(if ■BtliiiiD iiiliaa«>l mi tliii iniiiiii[iTe iif lliiiililTnriiii^ ajmiirtu 
smitiaa of tha earth ana am, tha kpt on Mag t))o 
SaavioA. Aft«r all tMa ia dnna the on^mixad in oartein 
qoBBtltiaa. aad b rooatod in a mrortwraucy funuoe, aad 
ao tke nlcna ia mdnood to ita moiallio ntato. 

The bad on ia apnadvut oror tlio bvoith of a nvorbcra- 
torr fmiMct. Tha famiM* btdn^ rod-hot, tho hoat maa 
oMoaia tb* nuiMral b> Snw, and on ila baiii|f utintMt uhout, 
la (vdur that tho nir may hare fna aoo— to ttm nulrihiirot 
of bad or fralotm, it oonraita it Into a aulplintii uf ti^iid. 
thu foiuot of laid eonTvy a ounaidaaaMo quantilTot 
n«tBl avny, aomctiBiea aa munh aa 10 per oont. Ths 
Ihcrafon,' abonld ^ of aoma Mboidetabla lantfth, aa aa 
thafinaaa,aBd ihouaaUib tbe.nu(«lbelduitlia 
for waiting and olherwiiw treatliigr. 

After the roaatiag baa bueu cuiiiiiiuul for mma tiiQi\ the 
«U BkimmiagB, or wbat a plumlHi would twU dnnaj, frutu 
Aa bNt lot should be ugaiu throwu into thin batob, and wuU 
ittaodupi tbes run the lead off. N«zt the fin ia reduoed, 
aid aaou! qnJoUime tbrvwo upou the laad. whivh prodiicM 
rfUoMa of lima, and asta free thu ocide of teud. Nuxl 
niM the fin and nn mon bad off. Vow tbiow more time 
«■ la axoeai; thb oaoaaa tho alafr ^ lolidify, and 11 cud be 
MatlT maoved whea another balolit* to b^workoJaahofon, 

I uovld Mat« Ebat than an rariona kiuda of boartha 
boil^ aaoo(din;i to the oonntry. 

Separation of Silver from Lead,— English 
Cu PC nation. 




^Tlwini arn rariooii mirthodii tii tho (rpuratinn of Mlmr 
I teed. TIiui pfumaa ia oonduolod in d kind of rnvur- 
^' fiimacc. with morDaklo heartba. Thv huutili Li 
I of an cllipoojdal ring of itoo, with «ipi>i>rta aenMa 
1^ boUom to f unu a kiud <if neat, whioh b liiiud up with 
IwBO laJwa, aufaCaned witli a lolatlun nf {loiirl aaUiw, 




suffioimt to make (he powder alif^j oohMn, TTda ,bed 
In Inolieod towardj tho OMtra, and into a pcaat of abont 
una iiioli ill Kurfaoe. After the heaiUi has atood for a wetlt 
or teu iluyn bidry, iturEAdyforuao. Thboral and taper* 
sIiuiHtd Iwanh in ikm put into a nrarbc>al(iT>- fnnuee In 
auuh a uiauuur tliut the Ahokm will pby oror ibi aafftoo. 
At »nv side or end ia an aii blwt, drivvo by a fan, etc., 
At«i in stub a mannw that thi> atiuaiij:Iii.-n;u blaiit can at 
all timea play upon thu iurfiuv of the land ; a J4t of (loaiB 
u alao at tlmea lutiuduoed to ooadaoM naf fuauo paMing 
Qvm tho hearth - 

After the haaxtb haa bean bnnsht to a tomporat iir« of, 
■ay, adATkrad, tbalead, whioh Aonld bo kL'pt fluid in a 
pot cliwn by, ia ponnd into the hearth, and the Uaat put 
on. Now rai»n the fire until It leaahea a bright red heat ; 
then the fonoation of Uthargie, byiwuunof thctntmo^herio 
bloat, rapidly takea plaoe: the lead ia. in roality, buing 
rvdnsod to drooa, wbiob b aOowad (by tho Uaatj to be 
blown oS. 

Thia bloat aniiwent two parpoeee, via., it ka«p« ih* 
■urfaco of tha load eleaa, -go that the tn may battir aot 
upoa it, and at a cartaln oxidizing heat: U alao oonvm 
frcah osyTsa to oxidiao tlw anifaoa of the lead. Aa tne 
(onnatioa of the Uthurov talwa plaoe, ao It b by tho blaat 
blown otf, and U cfiUootad to bo acahi ooDTorted Uito 
metallic lund. whieh will bo apokaa of further on. 

Aa ttie lL*ad b thua redaood. mora fnwh fluid Uad u pnt 
upon tho hearth, whioh abould be k«pi at a oonataat depth. 
TW bearth should hold from fire to aix cwta. of metal, 
wUoh may be reduoed uatil then u no lead bft. Ren 
tho eilver will be aeon ia ita brig-ht floid alah), wbiob 
wiUmnain. 

When foor or five toiu of lead hava boon thtu Todneed, 
and iho man in tho hearth haa been oonoantntted luitU it 
oootaiaa about oifcht pur cent of allver, the flta ahould b« 
atoppad, and tliv liuarth withdrawn, and the oootvDts nm 
int'i ninuliln. Thun a aeuoud lot at fmh lead abuuld bo 
tn>at«d as baforo. The ntpal should lort forty-eight to fifty 
hoars, and nduoe ol^ht or oiaa ton* of load, mon or Imi. 

Tho Secondary Operation, 

The ooneeottalod load baring tbe eight percent, of ailrer 
now rwiuira* eeptdal treutmeat. ^le onpel aa before uaod 
iit brought to a hrigbWrnd heat; iOO or eOOIbaof loadaro, 
an before, iriQlt>>d, und put into toe hearth, and the atraag 
uimcmt of air applied aa before. The lithar)^ flown off at 
In tbo Ant alapa of rodoadou, nntil about thnu toiu hare 
boea again roouoed. Ken we ^t eoiuutlunt; Uku 60C>Ibe. 
uf mlvfir. Tho odiliupf >•( friuJi rich liuvl ia etoppcd, and the 
diver allownd to purify with the hiMt. 

Heio a aptendid plxmoinnnnn takM plaoe, «is., tho 
" brightmiDg-" The fim is thun ainpiiod. and the ailvor 
allowed to oool dowty. Tho liiinp of alLnr b than taken 
oat, aad nady for tofl iu ng. Tho lithorR* prodoaod hj tha 
lut lot of nuuoedloadiiiriobia lilTor; ^blithatgolatbaa 
rodneod to motallia lead, and amtatly (uintAina thiiW or 
forty ounooa uf ailrur tu tha ton of liiud, whiabbtnated by 
ooaoentzatiuci ; thuu. after thii, tho bad u ooDfartod Into 
litharK«, whun iiiliur will ramaln. After all the idlvor baa 
boon obtainvd fruu the lead, let aa see what u the aae nf 
litliiu^. 

Pattlnson'B Piv>o«as. 

I have eapUinod ono method of oTunotiDg allvar fmta 
iMtd, njid how lithargo may be farmed, and the inuiiuar 
in whirh it it niinin oonverted Into mutalllo lead, but hava 
nut told you tlio method of oxtruotlng ailver from lead by 
rutUnaou'e prooeaa, isTonted ia the year liii, wbioh really 
in Knglafkd aaTon o» thv avom^ fnm two to three Ibou - 
aiLuil ounooa of ailvor from boing thrown away annually, 

t^tUninn'a pnwuw b aimply a autbod of ahnnnung tlie 
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RED AND WHITE I*EAD. 



: Ht a Inv hMt. ThTM or faur totm of lend am mrlti^i) in 
_. poc (ciillod a Imttln), tlu-xi it ia nUowcJ to coal down 
gmdoBUj iad oqunJIy ; hy so doing- n numbar of mull cry h- 
tak fosm in Uio nuH. These orjttalA an nooi'lj' pun 
IomI, whilrt the othpr fluid ooatain* prt-pTtiontttelj' mot* 
■Uvor. If the cryrtnli are lifted from the pot mth ■ por- 
fomlod kiilB. tht, ii.T)!w!'ti!^r'Mit Uiiid will fall iliniujih, mid 
tbo poor ]«Eul itmy bo put iuto snuthw pot fur annthiir 
■noltmg dutm tuul akiimiiiuf , bacauw la t]i«g fimt tJcitntnitiK 
■U the tilTtr hM not Iwoii toii«v«%1. Notino: TW looa 
rmtnd tlm ndca of tho pot M>ob drat. TUh maiit b« broken 
avay and tfatown bni?k into tho pot, and kept in aniall 
lumps. Now if the pixirer lead be ngai^ run down, and 
agitui allowvd to coot, n WAmA tikfiniaiD^ cun bo per- 
funned, tuid iho lead Hftod b; tho Ijuiln Im bo luuch the 
poorvt frx-iu ailit:r, wliiirl ibat left bL-liii^d If not so riiA> in 
idlvur n« thdt Wt in tlin fir«t pat; tho rr^-ilnlliKMl poHifln 
of tho load in RubjcirU'd U> \hu trcntnii'iil. Mrvuril t.impn, und 
■O it boonnim ponnrr atid poan^ until at I111.I t}ii<n? in not 
KUJ ailvrr to Ix; oliitsiiird from it, whrn it i:i tumnd nut na 
oonuaaroial load. Tbo Imd Inft in tho pot u aabjccMid to 
Uiia Idnd ot -tieatsnMit aavorul tinxMi, until at la*t a vorr 
lidi lead, UgUf ehorwed w^tb rilvcr, ia obtained. Tha rich 
load U thoa ami to Vie oapelllu^ fiirnaoe, and rcduood ta 
lithaive, a* befure auukisii of. 1 aliuuld «Ay Lha.t from ten 
to twiani put* luu uftru tiaed, all set iu a rair. for thii> pur- 
pono. Say tliat ^ou Imvtj a No. 1 put, wliioti ia uaunily ttio 
ndddta too, boldinp pi^lil. lona at Iviid, nud tlio ti'Hd to Iw 
Juat avvataHliiyl : the aldiafner is then flUod with thin 
fliyatalUaod lead, which is bmiifrht uti. and for a few 
#w»>tnlii allowed to drain : when with a udJful twlvt of tha 
wHat Lhe oantmlaof Uio akimmer ia thrown 1qCi» pot Ko. 2. 
Tlia ladiils^n-wanBod oiid dooood frcm load, aud tlie 
BUronllng again ropaatod until, HA j-,fmirtaiiitof tha motal havo 
bMD ahdmuM oS into pot No. 2. Snppoao that «ight onnooa 
of ailvar to tho ton were in jrotufirrt potof djfht totuof metal, 
butattheflntaldnuiungjouakimoff four tmu which bnva 
onlj two ouncca of ailTor to tho uni, bam it la plain tiiiiA 
tiio Gnt put iBBat ba propottionatvl.'r ao maali llie richer. 
L<4 tbanoli load bo put on tho Mt-liiuid aido, nr in [lot Ifo, 
it, and JitaaDoA to moU dnwn and iikim anothnr rnght tonit. 
Hare yon giat oi^ht toon at fma ridi k'lid and ni^'lit tonii of 
poor lead; tliv Ukttar ooly luu twu imm^oa of silrnr to the 
tou. whilat the foimci hon (oiirlfmn ouncca tn thotoD. Now 
nuBcU the lead in pot holditi); tho foart«ca onswa to tho 
toB, and tkioi it with thu stutxc pr«pnitional raooMt or f[ain 
for aUver, and throw It tnto aoothur lot of pota. By oou- 
tlmtinp tltia prooMa you gat ttie \«»^ eio^HlIai^ly rich in 
rilTvr, and when thnra ia aa maoh aa 300 uiuiitu of ailvor 
to the ton, it in niadir fur lL« tuptdlEu^ rurnOLt). Souiv 
timo* tho lead Ls bmu^iit up with UOO vuuwa of iHttx lo 
tbo ton bcfnrt takva V> llio auprJling (luvaoe^ 

Plumblo OKldo, Maasloot, or Utharto (Pb. O.) 

TSiio, so I hare already BXploiced, ia abtaiood from luad 
by (nwly iixpoaii)^ it in a tnolinn atnt^ la tha axidiiinjr 
InflmmoBol tI»J! commiui ivtniinpherp;nnd,it thci Imnjiiniiliiri) 
tw krpt below tho tachmg rtiint of the nxido [>rvitiunnl, a 

KUow powdaTi "maoMcot, or droaa, will bv produixid; 
t if the hoat bo raiacd talBdeatij- biffh to nidtt the 
raiulbiug akiie, tfaon tlieooloarwillbe ayullowor aniddiah 
rellow ciyatalUno nuM, wblofa la knowa u litJiiu^. 
Thcae two pmduota diflvr iridciv in notlain pbytkttl 
qaalitlefl^ but chemicallj ibvy am iilcnii<'^Yritliea(di otbur. 
^Hm maniifaetutti of "maMioot" is *is follows: Upon 
» flat lu«rth, and in a r*T«rb«ntOTT fomaea oroTtn, ia 
expom^d thn tnotalllii Iwul, wliioh diould b« kept at a low, 
red boat ; tha Altn of oiide, or dron (which is ttie luaMloot), 
niiut bo leraovodaa ilia produced. After this it it froad 
\)y grinding end aubawivaat lev!gatl(Mt. ThU grinding la 
don« nndrr odtfo Aotiat, which raduooa it t« a atalo of 
ynltow-eolonraaflnopowdor; itia then again iorigntod or 




wuihod, whereby the flncly divfdad maarisot ia Mrrind 
iiut)K-UHiuii by Ltiu wa.ter, and depoaltcd in nsettling ' 
from wbunotj it is coUectod. 

Red Lead~Pb,0*, orarbO+PbOj. 

Aa t>in plumhar hai ranah to do with rod load (alao 1 
M mintiim], 1 mayadd that mnaaicotb tha biudanf this 1 
merit, Tli<>ci)lonnn|[iicouductedina(umao«tiRiiLartotj 
doaorlbcd. The maauirot, ur droao, ia l«d upon tho bed of llw < 
funuwc and oorsfuUy hettted to a t(.-nip«niturD bolow tiiaX 
of thodrOMdng itagu. or bctwFtm 600 and600''F., at wU«ft 
lioA.t it i> expotMd tdi the atmoaphere. By eoattnnal «>ir 
fur about forty -uigbt houia, Ihe hot lamplea mt to a i^r 
iwl, whiuh, un [■•joliriff, will change to » brigbt rod. 
thin Ht;i>:i< dos<? thu UV1111, tu\<l l<-t ft fivJtMy ouol ; aflvl 
tliin, Kriu^ix'dtiiftitfur iiso. Purer^Uadeaubodutmlad'j 
by hiiiting' it antH it nsaiinum ft taIIaw lint: but thu brinkr'l 
duHt and otbciringrndii>nLA uafd ID ndiiltiinitinn will ba ofl 
otht^r Mdourt. 

To Tbturn lo our lithsm). Wc hnvo «c<in how to maka 
II, but now It le r(Ktiiin;d to brinR it bonk to ita mctalliaj 
atato. 

LilbiiFf»n melln at a red heat to a clear, tras 
orang-ii-Anlnntivi fluid iu the wvorlwrafjiry fumaoa 
about lOpi-r oent. of xtoue ooal. Tlip funiauct in fnrriHid^ 
o(iifi>Tni(nn<>Uii iiiindwhioblMa)f|fIomi!rat«dby astronKHra. 
On (ilnTj^c xudo ihr vliaigv of lithurge la, aay, thrvo tana. 
'i'bii i« uUK<.-d with aoala and iutroduived at onoo. Tvwardi 
tho oud of about five hoata the charge la waU atirrtd, aa 
thiit tho whol6 may be bro<aght Into rlow ooniaet. 

Hero thu charge ii tatiAa into metallic lead, nod poundjH 
into pigs R«dy for mnrkot, Ao, About thrM lOM a^| 
litharge wQl priiduco 43 owt. of ?ood lead at a ooet of, isy, 
2/C p«r ton, whivii ia prinotpally for labour. 

Whltft Lead. PbO, COj—flr Carbonate of L»ad. 

Thiai>maiiufii«t'arud br tivo dilffreut methodi. TbooUaat 
ia the OuU'li [uutbud, -uliRiti ouiiiiiHUof exposing thin ahoeta 
uf nvotaliio tt^ to iba <xiiut>iiieil Action of earbodk 
anhyilride, water vapour, aootlu acid, and atiuaspheric air, 
Moatedby aluw.gwUe heal of from IDT' to 140*. Tha 
Mmpomenta ar* 113 part* by weight of Lead and 32 of 
oarbbrdo aoid. 

Thu Dutob mothod is carried nn a« foUowa : The le«d 
la'cnrled np and put into Bonll glius or rarthonwnro pota 
whioh oonuiii acont a pint of t^nido vinvgar. A stauk of 
thoao iKiU ia thoit plnocd in faorwduDg pita, (pent ton. 
Ale.., thnn a« aboTp noticed a «Ttnin hcut in gcfwrratM 
by thn moniuxi. Thu vapour uf the uuetio acid thus 
art« ufKin U^ti I<'.id. and In about forU-.«igbt daya 
•urfaKcia of thn nlicnta uf load are iTnaaturmei into 
nuMDoa, whinti aoaliw aiv tho carlxnuite of lead, 
am got v3 the mutullio l»ft<l by bonding the ahoata ' 
woi^ and forwards or otherwise. 

Tha oarbiin&ta of lead thua obtAlned is waahe 
watur, ground flue, and ddadi a(l«r whicli it 
rnund ui oil. Oarbonats <rf Isad Is Inaolabla In 
out may b« di«olT«d in watis ot dUnle uitria add 

I may explain tk» theory of tho aboTa proowa 
follow!, yrhiot riionld ba thnroii^hly nndnratood by 
rMder, heoatiae than ha will bo bottar able to uad 
whjr lead pipes. Jto..nraMoft»a holod Hid dartrayad byi 
action of certain oliciBiatU :— 

The rinegar mpour which ia niaod by the tcrmentu 
hwit RBiidy aotA oa a oaraier betwMa thu (ArUmio 
which mar'bfl otdIvihI from tho tiui and the ovide of 
g«nBrat«d'nndijr tho tnlluaioo of tliu ajuid vapour. « iwot 
ft0(<UU<. a Muliaintata, and a oartioiiaDe being pwduood 
nioocMion. Thin ohinniaal actfan alowly tntvohi from 
sufticM of thu load inwanb, or. In otiier wordM, ttiia ahbw 
inal acU^m t« duo to the fact that, Antly, a load aoMatS J 
fornwd, and the aoatia actd la abwly forced ant li«a ~ 



USE, NATUBE, AND PROPERTIES OF LEAD. 
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^. bUiwtioti bj tbo cKrtonio aeiA vhinh la oTolvod froTn 
Om potrifying aryuiQ nuttn, uid thiia It is enable*] to 
o u m lima with onolfaar potion of Um loiid vhlch lloa be- 
BOAtli tL* mmIm wfaiah w<n Ant f onnad. 

TImm km otlwT DMUiMla of moldafl wHU lead. Tho 
toUowiRff i* of ft tnoiw racmt date, KBdooaiiiatii in fonning 
nkanKAiii or ■uboitrata of laul, wfaioh ia dono l^ twilin^ 
,pO«dBnd ttUmn,-*! witli the nontnl Hit. Tbim minK thi« 
inbi contact with euritonia add tpu. Tho oxoc« 
I prnrloadT takm up by the Mintinl salt is initantl? 
, >ted, or tfarvwn down, and this U ttr> vhit« toad. 
Im Mdtttloa ia again botM with lithorp^, trvxt«d with 
euhoola Kcld gms, and nay bo worlcDd over and nrornt^ia. 
Bmr lo dirtM-t ftm white lead : UfMolM thn lend in 
sltrle or aooiio hciA. aud prcoijiiUto the; Inod witti mlptildo 
of wda. If dttik bo praaeut it will nvo ■ wliito pr«oi|ft< 
tato, if oxiUia aatd, ba addad lo the tluld. If ntlplist* of 
laad «v antphate of barfta be pment, tUa nibitanoe wOl 
not fflMolva in (he aboro aclde. 

The Use of Lotid. 

The aaea to arUob ImmI wiu i>at by tha andanta wera 
nneb about UwiaBKa as at preaout, mre and iiuuiil that 
«wfal meaws^r of death, the buUot. I wuuld that wo 
wHraCortldereuociitilliuUw "guIdeaaKc," whun,a«OTid 
»Ta: 
^m " So inllt oar* rM, nm ttU'Oi^ avt ninl, dot doudA, 

^B Her Ona «aa h«an), nor ImmpM'i mgrj raund "^ 

^Butoad of bail)? lo tlila a^ of Iron aud lead. 

^k_W* i*"d of l«ad<n fipM Crom Iha very dawn of htatoty. 

Bfnajr w«r« mnefa oaea in Ilia olden ojtiea of A-iia, Eg'ynt, 

Otcaea, and Syria. Dsvid naed leaden pipee ; AcAhimuaN 

naad laad pipa and anjdnaa to dbtiilrata wat«r in Uloro'e 

dp. Tlie t«rra«ia and gnrdatia of Babrlon wem euppUed 

rlui wMUr throngli leaden pipea. Load wu aim ukuI in 

\um waya al)Ottl thaea tcTTMao. What Z ouoaiddrlo be 

axtiMfdinary i» that the antieiil pliasb«n {renorally 

tbeir ]ppM, a* w«> biaIeo son now, nan«ly In 10ft. 

lanntfci. tuAuA u tuppatd te hawt arigi^aUi, though errono- 

aoKj, with t^ drawlwnoh in or sl>oat the year tSOU. 

OaBatBntanoplai for many n^ve paati has been supplied with 

WBtar thnni^ kodaa pitioa. Lead ia mimh uwd by the 

fainltv ; fl^aaa inalMr, and potter ; alao by tho cb(ii»i«t (or 

ttiaii V vtti^oasi. 

Sheet Lead ma a Oovorlng for Root^. 

SkiMi load aa a MT«tinf; far rnct* w« ciui tmno liaok to 

the aarif aeo uf boiUling, which, luoordinjf lo Urid, nnjt 

tavabven m the "diver ^ee" and it haa boon tmintar- 

npfasdlj uaed ever mnce. We alao can tntoe Iha art of 

the t^lo or fnuno tat eaatinir oheat toad to an 

aatiqnity, and the inod«a of layincr the load on 

t ham not in the ImX IntDrotod, button the cmitrary, 

h aa that half the lead ia now ipuilvd hy thu (an^y 

, BF Mltiny: In the angloe too ahuip with box toula, 

'what eDiue luuy celt a finish to the wurlt. ThuuKh 

ODD lUo to we (Aia olaaa of work, if U upntocUiJ 

lout iitrimtmt to (i» Uad. Bundreila w timoe hu*o I 

. 71b. lead diatnasad in the nnglee to S aud t«ry min- 

BOOlx Uba. laad. Tbla will be thoroupldjr apokon of under 

_ (ba bead I^ad-Uying. 

Na.tur« nnd Propcrtloa of Lead. 

SfmM Fb (aoeotdin^ tu Mr. O. Fownun, Ph.D., the otjul- 

' utof lead ia 103-iO). OtmUmtig tivifhl, 207. SpAi^ti 

f, aeeoidin^ to cinniEnManiw. My. 1 1 -ih. Cahur, a 

daiek gnj tinL Dendtjf ivduocd inntrnd ai iriiruuxnl hy 

ring, beeoaica hot and Optius tta ilnurva. iwi'njr 

t-t lUtTom, gniarallj about lil'J" ; it nlwaya lie* botwem 

(• ud Ul* FkKr. If boated to fuiion in Iha alf U 





•oon boouaicM noror^ with a pUy of Irldeecent eoloma, 
ramltinii from tba farmation of a thia pt^iulo of Iha 
ozida. It a rory alroug heat ia apulioilt it boUa and 
erapocntoa, and it oxpoand to tho air, it eraukM nnd 
fomiii a wry protty n^ht. II affonla a grar anlMnid^ 
which elinj^ to anything sold. Sanlnt*; At (may be 
Ncrutehfd with the thiinib nuil). MalUaUlily—lt OMiuplee 
tlie (oventb pluue ammifpit the metala. Tma/^t^, axtrconoi^ 
low. A wire l-13th of an inch brcaka with a 2»lba.' 
atmin, or, what mtty bu tho fccnera] rule, low tfano l-iOth 
that of iren. Ettatieitf, very little. Sttsr^tttittM. — It la 
n»t Kioorouj like micy other metali, althouph it anawara 
the puipoaa miioh battet Ihac inn pipo* for apaakiBg 
tabM. which la owin; to tho amaotlineaa of tho Ixna. 
f7r)r«(atiiMtMM.— Load when cooled fauna imperfect octahe* 
dral eryatala [see also tile 8i]Tvr Trvc]. It oontraota on 
eeoUiifr; it boeome* pormanantl^ onlAi-^fcd by repeatedly 
heating, aa can be prared by imlk pane. I,«ad traaamita 
boat vary alovly. Of tlie e^von eonunon metala it ia the 
wont oonduotoT : thFrcforo it is irood for hot water pJpea, 
eapeoally when uacd in lotifc Imx'hs, though nuX geaerally 
Imow^. 

Chomlcel Properties. 

Lead ia eolubla in iiittin ncid (Pb ' N O.i}. Thia is the 
moal iinportaatof all aoluble ealta of lead, and ia obtained 
by dJiBomng aa niaeh lead In the wonnod nilHo odd aa It 
will tak« up. Thia is pure white and It ci-y>lALisM !u 
ootahcdra and diattlro* In ciirlit parte of waiL-r, and wheu 
honted etraiiKly it yield) red funme of N '. Lead db- 
enlvrtl ill tquA-TcKia in thhnJ* «/ !*f4, J,<itJ 7V*'>. — 
Luiil nvay bo ro<y>);miacd, li>t, 1^ tho blank nilphaN) aaliihU 
in diluted nitriu acid; ZtvA, \>y ma white intoluliii' dilpluLte; 
Srd. by tho yellow iodide aad dtrainate : 4th. by tlu. 
rmluotioii of the tnetal in (he form of n malleable bead, 
wlitmnny of the aaltaarabeafaxibofore the blow pipe wjth 
a rvdwang a^nt. Lead oon be detected in many waye by 
aulphorettMl livilrogen [aee Stupocted Water]. Lead u 
capable of ooinbiiilng with raoit nuuik. Miitd with a 
MujUcifnt yuanltlji tff qnitktilvtr it rrmaiiu liiaUI—rvrr 
iinportant to the ivad>wurktu:, but nat kiiuwn. Laad 
exv_oavd to the action of iliuuti lur hccamoe dork ouetoj, 
which ia protoxide Fb>0 Lvt thu (ti.-tion be oontiuued and 
white oarboaate P b. a, or whito lead, will be p>o< 
dooed. wUoh ia oaoaed hw the earbonlo aold In the 
atmomhsra. Thorefore It U dealiablB to keep Uda (whleh 
shoTjla neverbeof load) on load ciatenui. Olid abo to prerenb 
oarbt>nio onid fretting into tho load clatonu^ &«. Lead la 
Rot aiTuct«d by dry air; ita brig^ht aurfaoe will Tetnaia 
pormimoritly. 

Suspected Water (with Lead and Load Test). 

Having l^aii in tmliiljnn, oaii be dotemitni^d by poMing a 
ctUTnnt of 8ii1phui><tt<d hydniifvii (liydiui^uii «ulphide} (or 
hydroanlphiirio iv>')ti) (rjmiW ll-^'). u-Iiich in litut pptiiarei 
iritb, eay, 1 oi. of snJphldoof inui, Fe3, nudabuutSoxa.ot 
■olphitnc acid diluted in about ten paria of watt-c. Sul> 
ptuito of invn will oUo bo formed thna— FeS-l-H'SOi^Pe 
80i 4 H'S, wbnni two ntntna of hydragon ohasge place 
witti aan uf divyent iron, Thia tornu a colourleoa gaa and 
ia a atnmx' poimit. It utinke lika a etlnldng water-cloael. 
In faot, thia ia. when nixed with other gueoe, one of the 
auMt iwiiiutjoua found in aowora and eloeeia. Vou aee that 
it will AiHt'i't iMd by tho aoxoB reuon Iced will deteet thia 
ima. It tunia U«d brown and bttuk, which can be notieed 
iu plenty of rain watvr piiw j<nnU [If tlkoy ant pointed a 
light atont! colour and oonnuctol to Miwen). 

Lend for Closet Traps, Soil Pipes, &o. 

ThMo traps nnd pipe* should Iw perf«;tJy TL-DllUltxl to 
prevent cnrriMiuu. To prurcut tli.t Ji,-<;,iy tlint inunt lake 
pluoe throngh ohemioal action cm Ivad, jiwfm>t laitilatiou 



miut be raaintaiacd. So importiuit, indoMl, i«it, that • 
ir«U-vviilil»tad tM|> Kill luiA Lwt>nt7 tiin>"i UK long ut one 
not Tcntihted, u tiups liiiviug no vctnlilutioii an turn- 
(Icoaer*. nnd tho nclion nf tba punt-up rATbonic noid, in 
coaJunctioD with this cwiiltn.wil wjittir, «ota up n yary 
povurfulcorriiMdii.Mi thntlliuBtufiKv uf tbu b«p«bwD tho 
w»t«r-Uiii> bcijuiuc" one mu'w v1, --j tii n]"'ak, Hlotira, nnd 
wUuu, i'j- tlir ^i>:tii>ii of tho ifloiol, llio wat'T is ilittiirhod in 
ttia t««p, itHiMOlw* tliUciiik'ei* Itad; thpn thin dolntwii. 
{anted on tbom wimnlnl w eawn inirM. m|iiill|-nbiwrbi> 
more wwbonic wnd, anJ. ihaivby on-uKw u qjinntity «f 
liytlratcd rtxy-corboitftUi of IcoU [riO. ILO ^i'bO. COi), 
w)(icli lii duputticcxi iu vhitu t>ciilu«. [ijc\i Cuirutdou «( 
Liwdj. 

Lead fop Pipes and CtsternB. 

It it til WHttO oiUK* it K«od pUii l« fill tfce ptlxw or 
ci»Ujni» »itli Ji ■olutioii ct phospnUi nf wwlii. 2 Na O. H O, 
POkijtHO, whioh fonmi u proUwtin' Hhii or criirt Upon 
tlu.'K'ud. Thiti^nuit L< wL-ll-kiiowii lnt.hr Imul wiirkur, but 
tho CHUU l« htm in littk- known. Many kiniU ol «irin(j 
iratn', havinfi mlln in nulutiuu, (wpcoiollr Hulpliutc oi liinu 
0* O. SO], do not ocit U|>«ri lofid, whUat oUium act vary 
qiuuklr luid corrod« llic Iwul Of urarM bUa Mrtodoo u 
u dvudly poJMin. If yon him>wliiUi ont m loadim oiiitcru 
whloli has to hold ourrwilblo »-a<*tii. tiii» wtiib.-wi)HbiuK 
will ^VQ a onwt to ttiQ lead, and ofUm i>ntw-rvu thu uuntami 
buiu tlie at(4iic)du(C didniitutit Utild within Uii.- vruha*, 

CoiTOelon of Lead. 

[AUvm fr/iiti LfOki, Umijor Chut Trap; Lead CitUru,, $r.] 

Load In MimMtiaD with Jiitiolvod or^uio mtttsr soon 
bocooiM uunvNlbd, and a nitrstn of Ic-uil la the ramiU (of 
wiurw jKiiaiiu). L*»d i» ofttm c«ti-n iiwiiy by innrtftr. 
iwouilt, and tlie like huLwiaiI'PC" huviii).' iwrliuLilc tind uthw 
acida lurkbiK abiruU Ltud trupw art- "fti-u vat"" iiw«y by 
tile wttion of tatboHiu aoid iind inil()hui*ttt''i tiydmjfKn 
irani •uwurs. fSw; iv''j>riiit of S«wer Liiui oil LmuI TVaps.] 
VMttilation U U)» l>i*il rcLinlrr. Li-nd it ijuitkly ifitoii 
aim/ or pwforot^d wtioo in ruiiiic^utiuii with wiimI, 
M^MoaUf oak, luuLoriroiniC rnpid dccny. T1ii« la duo to 
tho Kcljonaf the aeetlu aiud jirtidiiood by tha dMCVnpowi- 
tiaa of iJta wood. 1^ oarbtmio uoid (rf Uk* air ai>a tho 
cliInridiK and tiitru(>«iD tli«wBl«r. often tabeueMi in pliuitw 
vhl^tv Iho Mida of pout* vuat ujma lead, eapmiiilly whim 
tbi' Kiuiuj la oorerod with wattir. iiucli u cialcm-ooror 1«t{<< 
ur KupjHJHa. I havn hoATd l«u]<wiir)(ext> argruin^ tJiitt llinw 
wrfuratod holoa an made by u (trub width in in tho onk. 
Till) hvlm an often oalUd grab haK-a. A pifca of ahitc or 
Sl<Mi IkiIwuvu tL« Ottk and load will tenii:<ly t^i^ 

Le&d Flux. 

B«aia, and Mppnnnlly amouio. but if an bcd«i of llw 
lattcir tho kud will lnwaiae jiuinoiied. or "roti™,** at !t b 
iomutlBiea unntd. Anwniu b unt^d in mnhinti >hvt whuu 
tho lead la requirad to tan vcty fn-'ely. Comranin nalt will 
Jtunlilate lead ^pmdiiw when caslui^, Tli* Mdt ahould be 
olnnni ofMt th« Ixd or mould. 

Load Experiments. 

Thow am jriTcn with a view of tca^ag Qia indtutruHU 
■tadmt ur |iluu)ber intu more ai'lmtlflo rpwnri'h nccnuoiry 
for bin nillintf. I ibould liurv notict thai thr obwrrnnt 
plumber will inrnuriuHilv impruru luiiiwlf by pnicti.<ii« tlio 
aanMr. I intoiid t*' ftivo ecJMitiAo MpwriniDnti an t\c<ry 
bnutch couuccud with tho tndo, etpooiallj in pumuuutlui 
wkd hfdro«tatica. 
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Exi-KUicorT I. — l4«d TbmuhfiM. — Take a nicM of shevt 
lead and abavo Cbo sazfMc MTfeDtl* doAH and hnjrht, Ibm 
tvoatlia OB tlw aunu) : ilwiltliiuiiaUatel]ri!h«ngafl(H04iriL-i.l 
bcodiuii latniabcid. whwi it mnnot poruperly bo wddcmJ. 
Ci.itimiH shAiud in lliin mnuiitT ni:urly alwayn liitk ; thrrr* 
furi', uttci riMvijiK \tvul work, tlio KTiiutait i-am nhnuld bu 
tiilti'H Iti k.iH"p Ibc tivv well uwny from the work imtil nfttr 
it in loHtint, which pfovL'iits toTuiaKins. We take into our 
litug* onyijvti, iind litv-ntbi- uut carbonio aoid |pu (whiali ia 
proved by LliiN lijiiplt.' ■■x|jfnin«it). ^le darapsMa uf thu 
Itiindn will uLhi tuniiah Ii^nd in tho Mune manner. Tbe 
nti^uin fn>in w-nt whmI whi.ii Mildiriiii; will iUho da the aawo 
tliiof;; Ihvtcfixv tix i>u)icr tMlwocn thu wut wuod and toad 
wbi-u nol-duriiig. 

Exj'z&ixmcT II. — UHrren Krpanmim. — Take ■ [d«oe of 
»hi.-ut kitd. wiy 24in. wiiiiin', Kubjc-nt thu noma to uiMcdrtit 
liuat tu I'uu.'u it til biiV'' ID thu uiulWi aud cuutiauo tbt 
hviit until it just be^'iiur to mtlti tliMi wal m>ii«, aud Hm 
Minii) will lie iioruuH, uml if beaten or boned out wHh a 
iiiiLlli*t, it will iiruuk iu ull dlruotioiu. The caiuo of tbu ia 
lUuL tlio inuliMtiiiai umuiid the oentre of the heotad plana 
rupldly urjtn tlic cutur iiioli."culoa IiiW a TBry omniniMd 
BiAti', niid ihrtui whc-ii ivHil du iiot ||« bmdt. llw lead ia 
then uncijunlly (Tj-BUilUzod, iiiiiJ bniiwi tho norooAioai. 
Tlii* cx|wrinicnt ji'toPi-" tliat «licot \fiA nhonl3 nnver bo 
miuEo tintv^nlj' or tifemivc^ly hot nltOT niiliiiitr; nritlur 
■Jiniild it bi' tiiudi! too duld. Thi> <.Ta(:k» iu ifuttvr*, An.,, 
an: uiuhvI liv thin iitii-viiu m-lSoo of Li-ut. Cast Icud (whii 
afndn in niiiiiiiK iiilo vu(^iu' fur our biat c-toM vf roof W«: 
iti tlicKfom thu bi-nt (or Kiittcm, whvni thoaunw an aobj 
to hiKh mid low tompi'r.tluiv. 

ElPEBlMErr III.— .Surt'jai u/ /.jMif.— Tulw two pleooB of 
5lb. Hhoi'l liHii, nHbjortinit tJiwii l*» n liuiit of nearly lovhltig- 
puhit, whii^L will aiuwttl •ume ; then pW-u ft cotanwn ana] 
tif pomliuii wiix U'lirtMu tho two ricco« *f le»id «i n annl 
or uthor think in»i niili^tjiiico ; Uton rtriho a «uddea blow 
(not loo lii'-ivj-l with a hiuiini'>r. uiid a oim-vt iuiprnwiiaii oi 
Uio aujil will tie ohtitiuod, wbich will fotin a fvry good 
•ubtUtuU- for ilio orbriual ecal ; Init strike thu hail Bufil)', 
luid ttiu MiBlwill bruak without iiHtvtltiK tlio k'ltd. Tlda 
pruvra thikt unu Biuaftblow with the niullrl ur ■•tlnq- luul 
(in tlic projHT ['law') in tictlii' imd t<'IU nvwts Ibnn ftft_ 
tap* whun M(1Jii(f lip (Tiitti-m or wurkitii.' thiwii itri|>*. ki\ 
and wpuxiliLUy whi'n fliiiiR pi|iw. I "Ui ulwnyw irmttiiilV 
fjiQ a Kuod ]ead-iaui'k«r by thi.- irianrn? iii wllil^}l lie Miiki 
th<! load, Ha a duller Is alwnyn nfmid uf nkaking hiid's-tvaa 
(halun), wlwri 1m bos to pny. if wuckiiig with otbofw, « naa 
of la., or ball a (tallou of bocr, lijr oiaoh hinl'*-«ijr«i h« 
makM, or tnlu the "buUot." 

ExpjtwlllWT W. — Cmt'fritan uf_ intrf.— Takt a inetaUpot 
hulf-toll »f luultul h>ud. lulo which Uiruw a lump of lnai> 
Btono, rhoii Nlir tbu lot l»|.ftlier ; the nidjiliur will 
tLHloiidiTitiiiiiliiB^yriiiiMt. Tlilfeit tJic kiid ouurcrt 
t«i Ila oniriiial f una, and ia i^allml HidiihiiiDnrinilphiiriK 
ormloaa> PbSO«, lead orv. Then inukf tbo lot ivd-hot, i 
thu ebaDffM tho aame, by wldf-h munli of tlic vulpliuroC^ 
lic'onias <£anfrnl by oxidation to siilphnt«— tlial ia to oay, 
Buinc of thp Biilpliur ii poa*. Tlioroittrhly rais tliu con- 
ttiuia of tho pot, and tsbu! tho teupen^w, wben tti», 
Hull>liate and aulphuTut naiA upon cooh othur, |irvdiM>ia|i 
BulpliiUVUB ooid and motallio h-ad iiKaia. If a lillto noirl 
limu bv adjktd, tba operation will Iw quiokur dou«. Tl ' 
experimont gne« %a ahow that lead *hiiiilil not b« malt 
over a oolio or iithor aiilphuniua are, nmthiir idinuld Milpbur 
be hruuifht into contact witb lead. SoldtT mclb^d uT«r a 
cuke An- iicitct wnrbi n* vrtll aa with oo*]. 

ExruuvKitr v.— Tki SHerr Wwtw.— Prwinilntu a atrMif 
eoJution of aoelato of Irtul (nugar of lead) with hyie 
add («fdrita of talU], or a aulutJou of aaU : oa 
aalutton thf predate diMippuura, aa am put «f 
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of lead (liMDlTca In 134 put* <if cold Mid 33 of batting 
mler. Wbva mlil tlio oliloriilo ot load ^aia de^ioslto 
lOTttj crjaUl»— die tdlvvr lliOwvr. 

ExnauxKirr VI. — 7Xc 0*U^ ^A«u>n-. — PrtvipilsUi & 
tolaticn of m^i cf li^ail witb out of iuilirlH of fihtwitan ; 
bed tb* Mlneioa. Tbe wdkhi wiD rodisKilva and pnH- 
Bitato Id wnr ptrvttr Wlow tcaUs m tL« bottle oooie: Th« 
jr«Uow predpitala b {odido of le»d I'bl. 

SoBUKKXT VXI. — W* fihw 7V*», sometJniM caUoI the 
Lad Tnc—Thu la su cluoUo-uhooicAl acUou of JmwL uid 
nno. Sovpnid iii • niliilion of sugar of ImmI ft pi««0 ol 
(inc. The Crat «llcoE is tho dMampn«itit>n of a rioMiaii of 
th« lead, ktid tho dtiporition upon tlio surfiu'o oi the tina. 
Itk ft dliplMKmoit of &inelftl en a more nxidnbls o>na, but 
ihe ehaii|;e will not alop abort hinv ; tho raotalUc Imd 
mrnUnBtt to dnpodt ^^W" *^^ (pk-ndid plaUn upon tlinl 
fiat thrawn down, luitil t]i« aolntioii ia luek-aw, ftnd tho 
siM diaftppoftn. Tho fint of tlia land fOOBa with thu ime 
ft foltaia ansngfnimt of » mffidant power lo deooiupuaa 
tha aftl^ the circunvtanoo under whicli tlia Iitltvr U pluwd. 
Tba natiJ ia pmupitakid upon & ncKstivo purtiuu— -uf 
oimm, that u utt load — wliile tli-o oxygon and itvid is t«lwii 
ij tho .line. 

Exvnmnarr Till.— i4ikf r«f.— Write on • pu9« «f 
pftpar, wilh B BuUiliun ot migor uf luu'l. lujy wuttl jruu 
OMOfta. Ij*t it dry, cnil ymi will bit uiiublo Ui aee Ibu 
irritillC. Thm make wmm Bulgihurrllvil hydnif^cu |,iui [sou 
"SospeoUd WstcTii"] Mtd btiu); it into ooutaut mlb tbe 
pnpond papcv, wlim tli« obuwD wunl will ouiae out. T}i« 
Mlphurettod b7<b«frcii U pn^arcd aa dircctod oader the 
^"-■♦'"g of Soj^ooUid Wfttan. 

How to DlBftolve Lead. 

Xioad nftdily dLuwlvM iii luuic uoid, uepocittUy il ilia load 
In oleDSi and thv ticwl niAd* boU 



Load Poisoning, 

Thtin ]H}iNiR may b« iatrudijcw! into llie B^rtem tij 
t>n;Blliii>ir it til thv form uf tuxaim into ilie Immi ai t^ 
c«cin^ food n-itbout fint wimIijd)^ iL« titvi luid kniiiM, 
it»pcciiJJj lliouc who haiB n niciij(il«'jb'_-] , by HWftllowing il, 
or by drinkinjf water, ftc, wiii>:^h litis ptuaml tbronah 
leaden pipva. A man ^txtiuiwd to tJi» funics of I<Mir| will 
beramo nu cliun^ wlllt tbu pulaunous metal, ihnt on 
tftlun^ ft sulplinKOUft lath. Buay P^t* of the body, pnrti* 
aularly t^Ckie beneath tltn fliucer niuU. bocgiuv darkened bv 
tla blaplE aulpkide. Th* aUoMa trill oftoti show itMU 
yean aftor oxpoirnn) ; it flnt abowB itaalf by tlu hloolEnina 
of die teeth, violent pAlna la tho bovela, which oooor at 
liitorvda, aud an aasnaged by pramurc with tho palm ot 
tbe luuut. SomotiiiiM the poma attftdt tho Umbe and 
musoleA, mid aftor M>v«rul attacks th« diMoao p«rliapa eoda 
in panLUaia and d«ath. Unmetimoa thn iiff««tj«n t4»ini- 
natoa in ilftliriiim, (vyAsionnlly attandad by tho wildoat 
fremy, or violinit mnniiidanii. TrttUtntut. — For mild coaM^ 
■ulphuraoiiB watar sad sulpbnrio aoid in ■ weak conditJan ; 
in eorom cawa, fIroDg emotiaii fbllowod by octivo pnr- 
tratircm, and DotapUama opplitd to the stomach; a uttlc 
oblorofiinii calms tho paina. If ft enpantion of Uod h^ 
bcl^n HwolUiwod adniud*1«v IS arauiaof mlphate of sine, 
30 graiiiH (if ipuNuiiunlu. and irritale tho root uf thu 
fonirno, fullowod by u donu of anlpliHle of mnIu, NaO,S0*+ 
lOHO (Epw-im oalta], wluub couvuita tho aolnbla nlto of 
load into on insoluble lulpbatv, whiuli 14 iniKtirv, 

Pig L«nd. 

A pig ot leivl Iti 3ft. lon^, and weighs from \\ le IJuwU., 
actonliiiKloUiBirlM. SpanUhpisit are alwut Icwt. f'vtdtr, 
or a TudJur of lead, ^ulii oquat 10^ cwta.. in Lundon 
SO owt*,, in, soma parta of tho world 22 owt*,, inul iu tntan 
miniiif^ diatriota only i-quiilB 8 jngn ; tboroforv, do net b« 
docoivod by the tenn pi|{ or fo ' 
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In ocdor to (pvo a thorough knowlod^ of tbo pUunbery- 
work, or kad-wotfcing, and also plnmbon' work la g«ncnl, 
I BiiBt fist iMmmonuo in thu woihabop. 

Tba ahop uliould 1)0 light, ilry,uid mtiiny, haritift a Hm- 
< plaoa profidod with Uowrr anil hooka, nitb link* for ihn 
I aatal-pot [aa ahown at F J. Fir. 121, n plaoc for ntuU and 
' laadauoo; and a pail, oallod tbc ''quench pail," for tho 
' water lo qobnch tin- handlus of tho inww. The btaioh 
^ahould bo atnng and wuti niiid«. aud nl luoct lOft. iouif by 
[Bib. wide, witb ita tup nuulo of 3tu. dual, and it miut 
fixed lin. out uf tha lovel. fulling from left to 
lui bonch abould be pravidud wilh a rioo made to 
ofl wbi'Q workinO' mil pipvs, )ca. Ainougat other 
LafitrrtiT' IaoU are bicoka and f olbi, <it a crane, a oouple dt 
\ ImU-tpHtf, at lOFera, made of wood, gtocsallv hornWnm 
Lor aah, aboat ^jfn. to Sin. Iu dianieter, and about 'ift. 
■totiff. and alifhtly tujicriuK at one end, ao as tu tiuU^t Hie 
Icniu of the onrata of li-a'i ; iwo uu«Jrn ralUrr, Uj mil tho 
r<li«et« of l*»d oponi aboiil l.'iin. Xuax by 3iii. iliminTli't ; 
'and a pair of hand-\rMu~ Tho hnnd-imn in a piooo of 
llulf-rusiid imn, alxkiit Ifl. fiin. l'iii|;. with n i-roiMiiieoe Ht 
Lona awl about 9m. Inafi, and a toot at botUim, tliin fnut 
Ibains liiDply Ihr iroa boni Uiu. at rJRht atiifl^. The 
■BftBO-^ko, (olluDi, and himd-irotka aro tor shiftily the 
ahottt* of load. A littto Irvllty la vnty hundy for inuviiig 
: hiad. This aiaj be of Sin. deal and aoant 1ft- ijiu. 



loaf, tha whoula being Rin. in diameter, and of oaat ban, 
with a eaffiotenily strong axlo to aatry one too. 

Implementa Employed in Cnstlnfi. 

Next c:omos tho tauall mrllim-pot. TIub iit about 1ft. 
dvapuid IMn. to 3tl. ia d>aia«iar, aadiaeet inbiioliwairk 
like an ordinary oappcr, witlt door and darnpo' [mo P A, 
Vi^. I2I. This piit is and for mildnff op aoLder. and melt- 
i[ig ttiul fcir rnnall onatiiigs. auoh a« sath weialila^ elaeka, 
dec Sol tho ptic ia Bitch a maiuier that the Sn oaa play 
all round tlic aidea and bottom, aiid hlsh onongli to allow 
of plon^ of ooala botng thrown in tbaftn box at one timi>. 

The Sand Elox. 

Tho aati'l box ahoiild bo about 4fL long, 1ft. flin. ndda, 
Dii.l Ift. i^iti. deep, with a lid to kc«p Uu) eand dnin and 
noiM. Thu beat aand to* jobbiiig wo:4c i* that uxd W 
iNiu fuuiultm, which any fonndaT will mipiily. In dofajlt 
uf Llji9i,uDmni(mwaiihudannd withaliltloloani willdo. This 
bux h) uwd for unldar-makinir. nnd tots of uthiu- odd work. 

Soldar Mould. 

(&» A. B. Fig. as.] 

Thu plumber's solder mould is gonorally ninde uf deal, or, 
pcvpurfy i^waldng, this is a patMm vUbL is of Uin niadr 
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far » (ttrpoBtn'. To constnict it. takn k pime of 3in. deal, 
IB. Cin. IwnB ftnil Ut. Mn. brond, nod itlriiw:d Kmoptli, ni> 
nt A J, f!K- !)?■ Next miOic (uur mu^itb triuiiKu''U' tinn>, 
lui nl u, A, r nii<l f, ISt. 2in. loii)! wilii 2ia. (-iiii-ah 'J'hii 
uniU of till! Iinnt Ktiiiuld bi; i^itt id tbn Munn rkko na Uio 
■idea. Nail ihr hiirv nil tlio 1ft. tin. by Ift. Sio. bnnnb, 
of ooiirw l«ngthwujM of thn tNHinl— -mi^ tin. apart, or w— 
ADil nl one rad of thc«o ham tinil n ^m. flllot. whlrh 
dtiinrt-rv the purpo^^ of n niimtv, iw at A r, VUt. R3. Thin 
fillet or runner )Ji->w» thu toldcT to run from oii« tri.m- 
gniu ehannnl to njiothrrr, and ahonld not rxMs^d (hn IbirJi- 
tittut f(ivi>n, i« lnju)>li> will bn found in Iimnkin^ tlm biin 
apUTt [»n> h, YKe- ■t-'^]i lln'H '. ' ■* tdu thick. A In niiti'hed 
(Uiva. The lilL^l. or niiinrr ahoiild bUo V iniutr n little 
tiipprinir. to nllHW thii bur to U-uvc ihu smid. "When uii 
iron >otdcr mouli v |>ix:fcnvt), it ufts, Ixr tKnitcUt ut tbe ItuJ 
murchiint'f ; but thny nro net Ruurljr no goM u luutiiiff iu 
tiuid. 

Fine Solder Mould. 

Thid ia l)c«t JD ta«t-iixm. luul OM bu bouglit ut tlw 1«ku1- 
mmvliaiit'i, or ho r-tiii ^r>t yoa OOO to iHdvr frum ttiu 
Ciumi Tmn Koiindiy, Cniinoii Sttwd Ct^. Thirt tcotUd 
vatf 1>o Diudp a» foUowe :— Toko a plorv of lla. boanl. lf(. 
Cin. loii^ &nd 1ft. widic^ and tmti a nunitier of huif-rouuil 
KiwJVw, \\r. aporttlia. wiJe, luid frwm 1ft. to 1ft. Sin. 
toug, thio cnda vf which abauld Itv miuidvd, lu unlu- Hint 
the Mldar ni>v loar* tlifi nioiiliis. Tku giuunw wtv noiuu- 
timciH xmAo tnnngnlar instMtd of IiaU NHud. At ono end 
ran be fixed a liandk'. 

Ladles, 

I^lm RinKt be in nmi rnnpoftioniitfl to the work. Smull 
Indli'i' fur ioiiii-work and Iwncli-wcirk Hhoiild l>t^ flailcucxi 
■ little tit xixK bultum. This kpcptt Llir>)a from tippii^r ovur. 
It b a cagiitol pliiit lo niuJut tliu liniidleo ml-lidt. iiml then 




no. 1 

bend tlimn buok. <m on tt> form n land of <tou1il» liondlc for 
a ^rlp. 'I'liii Kliiirlsnn thn hntidls, hut tlio mrio need not 
Ui iuwIl- Uxj MliuTt. Such a Indie ix «hovD at Figr- I. 

Soldering Tools. 

I'bmhnt' irmi ihould bo In «tz« oooordlu^ to rctioirn- 
etnits. CiMtfnui ahi] roof.work riu^iiiro Iiirf^ niim, wlutat 
Jolitt'WOfk requiiM MutU. Ilumbon' iron* Bhoiild ncx'ur 




Pio. J. 

fc« tntAc hotter than a lUrk-red hcut, wid mu«t tw kopl 
neptwitlf (i<N< Iniin ooaltui or diit, in order that norfMl oan- 
Uel lM)twM>» the two niotaU <vi bo caiublfahed. Tho 
nldto' Nbotdd lie atwujra iri|iMl rioiin ofl with an old jiifue 
e( tti\ or iwi^'t oftrr lining an irtui. If ui iron Kvt» 
vMbf it mtut U: ctctutcd with an old filo, caOeil & ruhticr. 
Til*' haiidlua mui)l h« nutiichMl Ivfcicv >p*'"K to tlio 
plumber to UNO. Tlii«o jjima uo fjoiigbr at tlie load nuir- 
obaul'K UI itvDinoD|p.-t's. :?uuh «n jruti i» hLowu at 9ig. S. 



Solder Pots. 

The Holder pota ahoiilil lie itnrnrdintT (o the work, (md are 
alwnTM to II- had vt auy resjH'Ciiihlo Itonnuntfcr. Tho 
handlM should bv liii'iU' Miffietviitlv luiifc Hoi (o &iU on the 
MiW of Uiv put. TliK'S will tlico kn-p vool VWHIgh to 

handle. 




Fla. S 



I ttnd tho jwldur twit, Fig. i. to anawur bottrr than thoee 
Iijuiiuf stmljtltt iiiiVii, fnr the !uiii]ili' n.'nwin limt whMi 
jihu:i-d u|iuii iho lini they an.- nut no apt to I'Ml- tliiar 



uoutcntn idiuidd thuj bii[ipuit to nit an iinfartunste tUt. 
Tho nuuon for tuin^ i>lnUf;ht-aidod pota !«, tliat tlio aaldo: 



whan vuki con bo Viudljr 
ret|iii>Dd to be ohai^jfi'd. 



tuned out wliuu Qui toldur ia 



Copr>or Bolts, Bits and Soldoring lroit«. 

SaUkrmf iiviu or ruji/wr bitt {M)m«timn> lallod c^^mt 
AoUj).— Tli««e are nude to suit tlie wurk, t>ut thi< "Minary 
ooppDT bit* cui bo ohtoiDcd ul any lead n»Ti'Ti'inf,'« or 



I 




f lUB. I Mid W 

iranmoiiffiv'e, Somotim«s thin implranmt inmiwUi in tbS' 
HbHpu i>f iin iixo, and In Ihiti tidlrd a haleM bit. a* nt 
ADE,I-'iin. lands. TUexU-'uirhtbit b>«hLiwitE Ftl JK. 
Rin. 4 and 6. AImi hh- airiiiuiil of Cojiiicr I3it Jeiut 
B£^Lkin£» 

Tinning th« Copper Btt«. 

[AUe ttf K'liU'i Spifilt anil Tijmii^ Iran, J*,] 

Tho DO]>|>«T bit miMt alwayn Imrn iti) point or now ^tr- 
fevtly tiiini.'d with Che uuniiniiiurinl mn Ihnt uovd in tlu- 
aoldcriiiK. If r»no in nxod »» the fliu for aalddrinif, nw 
rwdn I« tin tho hit, and the rooJia- the bit in the better it 
will tin, ptoyidinic it l^ MiOtciiiiLly liot to melt thu aohkr. 
ff killol >ipiTil]> an uwd ne ihf flux for wldortnir. twe 
kilW Hpiritai to tin (hv liit with, in which pahh it r«4^ro« 
to be D0iiiii!LTal>1y hulLir. Tn tinning nipper )iit> fur 
Mlderiuf: witli rndn, Unt file tho nnio » quickly aa 
poulblo t|iiite hrifclit ; hare tU hand a pn^x el tin plate 
»Wul 4iu. H|a>n.' (oallud a tm pan], with Kino HatA min, 
powdotW, uiJwn it. Willi the cl«uwd boee of ttte ooppn 
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hit, lOcH u litU« Sim mUer, k> that it will dmp apao Uu< 
tfapaauid rvHin; tbcn rnb tlw luxvof tlir bit liritikly djkiii 
Um nwai »f mMnc and iwdiL, and the mult, will bo tbat the 
htt wIQ hfr dnnMl. Ttii« i« IcRnint "paltin); a fiwip <u>" 
die iroB, (uul it i* nadjr for nae fur luiul-wDrk jmnt^ ate. 
Jo tiiuuBr thft tdt fnr •oldoiiiif with Kpirita, firat pniiiBni 
tlie vpirita by putting rnnav ordiiinrjr Hpiiiu of Mtlti 
{abtainkMn ui ma«t tdl i^iopH or chcmiitA* nhoim} in n 
lt«U)fM>t «r vtbfT coxtboBWuxiD vcsfcl, far uuDttor full, 
Kext itrDp tkto tU* H much nim w it -n-ill dintoh-u (thU 
nlxttu* ia o»Jl«d "UUbd KfAiitt," or rbtorid« of zinc). 
Hiiti luvinif clfiioJ Itw ndac nf llu? imii fn-o fniiii trnuuui, 
oiidc ot asapn, nnokih otc, |>limirii il intn tho KjNriU fnr 
ft ncMid 01 tiiae ohIti sod imnii<liiita-ly tiiiirh Uw bniclit 
pftrt of tite aoM) of tne iraii nith -nldi-r ; ttiu fonv i* tlira 
on, md tiw bit reodjr for imc in ■glnorinfc iron, zioo, 
OOppg, fclMi^ tnd nuaf other matalB. CuemtuttMi t&lnai 
armt to get tba eopfwr trit tvd hot, or the fnoo vill he 
banit 08, and ilw nam pffwcem na i of tiuitinic muKt lie koho 
thniu^ luMnowuibL'furetliobit in uinl lliofiiiv nhniild 
W wiped and tubbed vwa itio tin ixiii, ur dippcil inUi tbc 

r'rils. The fait i;tui !» tinnod. in niuny diffprcTit TFiij-ii. 
nay good plan ts to rub the note amr cleniiliiK od n 
loDip ofal MnMMnil»% with a Ittllo Una Mldor : or. intttuid 
<rf- Mi i j if UDed 'aplrita. K-me ml aimnimiao diiHjlnxl in 
water wCD uwwar the purpust'. and the fa» will Inat 
ioBfcnkirtiBO vorit: «r Hie biL may be wliollj tiniuul by 
the lue of aal Miitaioniao aitd mlilur. 

N«rtim;^T1i«n!«in) why tiuf Mlderin^ iron m rMdily 
malts tba nUrr u on oijcaiintnf the perfect ooiitiu'ttH.-twcoii 
tlut two melala. It is Dot Nrcncrally Iciiown tlmi wjIi]>t 
win iDi^t mdor any liot Irou. but uuIcm 1J1& iruii [iir iithc-r 
metal) iM pctfisHlj free from oxiilL', purftvt uuntiiot bvtwctni 
tlu: ncltal (wikbir anil the "iiwu," [uAirA it rfrntiel,) 
eanaot luwnr Whm pr^orljr elaancd and ooatcd n-ilh tin 
(or Holdur] tlio ooathi^ pravnta noxidiitiuu of tho molitl 
lafalle heatfaw, and when « tlie ftold metul fuUuns iind nnn 
^ 4lrBi]led by tbe UxA: therafom, do not li^t ibf ima bo 
HukIo Im> hiH ti> deatn^ tlie Ihi or aoildn' after it liim bcL-a 
otMV dcposilcil D[N»i toe fsoe of tbu iron, ot coj^por bit. 

How to Soldep Zinc, Iron, Brass, Copper. Qun- 

motal, Powtcr. Stc. 

Glera Uk ima war btus quite bright aiid two frmn 

■ pwMi t &o., a* jrou did wbnt liiuiing' t}te iran. luid iun; 

FipIM ^rits. N*w fwt a ooppeir-Ut-. nako It Iiot. file the 

faif, u»l ib'p it* na«o into tlm kilW ajiiriU vf salt*, 

and loui'li lliu fan with mtno flriii hoMct. TIii« will ffiro 

H » bunted appmraBoa to Iho fiuv of the Iran. Now. pwnt 

B tba pngmna Iron with tho killed ai^irit^ atid tpiily tlm 

^■•dtfBRn^-iron with mldor to tho piviwrod iron, whca it 

^Hufll bo bnocd, atkl ihn lot wiU ho Boldcrtid or wiuJgiunatcd 

^■'tegetbor. Uao n littln Idlled f>|>irilit to tho iron or 

biM when loUrrin^ the lot together, viz., If tbo work 

doai ikot rcwlily tin, 

^k Wood«n Tools, &c- 

^LjfajMt^Bnda of MitC viwd fm nuklitnsr t>lp«« 
^^^HHNHB^ndf te 0m length vt thu pipt^s r«jiun^, 

IPWSMaW- fm. mallep (ban the pipoii,6auMiiiIly Urga 
tioM. Tbo nundrol luiul Im il HkIo lupomig. uiy from 
l-lOln. to tin. in lOft. TnuiiMt>iiii)utn, or wnato-pipe 
aandnk tboutd he mnde dine tunc* u lanro at the top 
ae at llni Uittuni. vhatirrur kntftb Ihcy may bo. fSeo Figa, 
UOandoT.I Thn tuiuitl Icii^'tji in nbaut SiL; thwvfotv n 
mmaini an. lotip, lln. nt tho bottMii ami Sin. at top, will 
be eaUeU a lln. nuuidrul, buoaiuv it ■>> ftir a I in. wasle- 
tlnie. The tir»tfht fh* in » ]nwx> of wpll-iieawDi>d wood 
[Df any nN)iiiral fengtli, conwixmiliiig with the l«u{^ uf 
po to be «i»d(f, ilfl cdgv bciax >Jiut porfoctly tniii. Thin 
for tryinff tho «i!k«* of the lead wLvu uukkini; noil- 
ipa*, ko. Trag Uack [fco Vifs- 34tij. Thi» L* a block of 



I 



wofid 1ft. ain. by If L. Sin. by 3ta., with a 4^m. bole at Mn. 
fnnn tbc nnc end. luul nt iibnut tbo conlro of tho longthi . 
diah«d liu. down, mul lin. nt tho lop. The block ■hoaid 
bftve an iriMi red ihTtiu^h cuch end to k««p it fron 
wsrpin);. Thia block i* very handy for iHilddriiiir work 
npau. auub iw wrTioe boxoa, &«.' Tho t%ilttit^-iml kniff 
[jutt PiV. 39], or timg drawinv knife, to ■ loHK-hiuidlfd 
knife uf any ^fu, wit^ 11 piene o? iHdi-oartl U\ poll it with, 
Thin fcnifv M<qturtq tw<j to uoo it, luul is cniployod to 
out ap iJiM le«(l [iilv Vig. :ts]. A ui <.J K'tin aru indu- 
penaaolo in the plumbvr'ii titiop ; they iliWd b« cniutruotod 
to welg^ Bt Ivaat 1 tou. 

Oummlfls and Tinning Iron. 
JOunuaitti %K nindi: to uJviuit vivxy ixiuct-iviiUo diHtc, oa 
■hownat BgM. U Mid 7 ; aiM an ehuwii at F, ti, U, 1, J, Fw- 




Pni. a. 
187 ; alM at Fi|c. 181 ; n1*c> ut B, 1S3 \ in fiKt, daauntn ue 
took made nomrdlnr to tbo fancy of the Imd worker, and 
ara tuod to pet the dents out of ito>il-pipi<it, cMpocially wbKn 
bending the latter. The beet promn of tnalcing thMn ia 
to take a piece of } iu. or \ in. iron piiw of tb» longth 
rrauirod— My Bit— <;lciiii or fOo one uod purfcntly briglit 
and frof frwn |(t>d>'^ or (lil, and tin tbo tmd. of Mtme >• 
f uUowH : LKp cliu bright ond of tho pipe into tha killed 




^ 
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Bpirita; make tbo ooppor bit well hot| drop a Uttlo fim 
Bolder upon the siiiritcd mtt of the Iron, and rob the iron 
all round until the iran pipe U the aanie heal on thcoopper 
bit, nud If but euougb ana auHkieat aiilrila mid Mildiir an 
used, the pliw will be tlnuod. In oU ooitua IhU will do fnr 
wldering lanllattbla Im togvlher (of ooune hnun at lead 
win nxiniro to be properly prepaiM, which will bo opokna 
of in tnm). Tho iron pipe being thun tinned, make a 
hole (with n rounded end) ahoul the die of n han'« 
egg In aome Hiiid, and bavinj; n ladle full of iarlti<d 
loon, nui it round tlio tiiinod und, and the duuiiuy in 
ooniplote, oud may bo bout oa miuirod. Caues for the 
hsDulcii exo often luod ; thvy ehould bo notchod round and 
uornentod to the lend with ruija and brickdust wAoa ii« ImJ 
u MMiJiiij;. Skmioplninb^ra tnm their dumndw sa abown. at 
F, Fig. 7, bnt fn aome omm the duno^ will he found 
mora uMifid if loft Kiniun m shown at Fl)<. 6, and will 
bo uono tho wono if tlio hack at D, Fig. 0, Id nut ruumlul 
too much, u» with a atnight baok yuu uan atriku up a dwit 
with gredtor otftunty. 

Subtidiary Toota. 

Tht I-ttmp /Teak.— Tbin In a n)d ot {iu. Iron, 3ft. to it. 

in Iriiffth, with n M-rew at [Ji« butluiu {tw H. Kiir. S, niu' 

H. Fijr. S| (jwnicthiiiif liVi-thrKtrtwof agiiiili-ij. iinda hook 

lonovd within L im;^ of thu hultuiii, anil Mimdiniis without 
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tiio KTW) na bIiowti at tho <lotW lim^ A B, Fig'. 8. Thio 
lonk it nmply for huoldnf* <i]> \citig i«)uuUic rnIrM, such na 
thi! viilvi' BtiHirti ul Fia. &S7. fto. [Ainu ui' lung (ipiiiiUu 
viilvi> in I'uni)) Wurk.} ll iUho liao a\ Uif nthnr taiil n Hut 
nund tiip at A, Tiff. 'J, nluiit 2in, iii iliiunptcr luiil ]i[). 
ihiok, and a jin. tiulf ur i-fi'Ic-t, It, tiin, from tiw to}i. 
Tho {Hunp liook i* uw^l fi^r druwiiiK tin- ciucka from Jnolc 
piunn*, and con ba naii.'hiini.-il of ii&r toiul nii>iThaiit. [Aka 
400 SwRiiilf Suokor-buscw, iii fump Vv^ork, Vol. 3] 

IVw Itws. 




Flu. f. 



Fm. a 



Itn-pot or flivi J. — Tliia w maJaof vorioiw ainoa, oovir^n^ 
io tho gIhi of wtirk. Kur onlinarj- vum it Tiiay I* iion* 
iitnwtod d( Jiu. alicvt iron, utuut ICiin. nmnd ami lOin. 
doop, with a finvUi ui tlit.' bottutii, tbu bun of nhiuli do nut 
excoM iin. nji^rt. Tin.' lin-pwl ulioidd (buut uptui ttirvo 
Io{pi 1ft. lon^, nnd shoald havw two or tlirec Sin. hoW in 
thn Hiiliui fdi till) Lraits, aud an arahed [rt»ce o( iroii oirur thu 
bip to Iiati^ tJie pot aj»u. Varioiu kiud« uf p!uml*n»' 
ntnvra itrc in ttiLi iiiufxct. lint nouo to «iual Chu uld- 
fHhioDodBhiipod"DovlL" Aai«reatlin.iii(»liiuidiiiiliuvDl 
should he ill (lio bIiop for th« Mad-wnrk. Tixt tt»d tUtk 
nuuU, (or Rmtiii^ loAd purap otuka, c«c be obtained tt the 
load nurdbnnt'd. It is only an iron bos In t<*o KalvM, 
withtheMttsTDKor mouldsof tlitict&vlu. [Svo Luod CLuk 
llauldji. Tig. 24], A ul rf it^rku md Jut [«ee my took on 
Hot Water tukdOtuWurk] iniudi.-tK^iihuibluiiitheplumber'ii 
ahiip. Tho buKt an tin; ewlid cuvidur ditt^ wludi cut bi 
qiuu*t« tJin Unto vtvtiitfn. A iw /miw.W) for Unlltar, of 
vnriiinH nixoa, rk alwnyit luudy tat cutting wtiihoM, Of 
pai Umifi, the old-faHhiunMl ure by fur tliu bunt fur n^rk. 
'tht tult* fiitltr (diould li[LT« thruti kaivn. ua ihirr are lKtfa.-r 
for outtinji out a \engA at in>n pi|H-. For wntiimry trcirk 
toko ihe Iwv front wkeela oiU nad win-k with uao. Thin 
pUa iil«M> likoly to dpoa the rutt<;tn. 

Tho Foroo Pump and Analogous Toola. 
The fartf-pump, Fi(t. 10, can bit liad at Uit- Ii-ad mor- 
ohaul'fl. Thin iJ a httU- hiuid-|iuin|). nmdi.' uf hnuiB. with 
A pluD^r VI piflun innkmfc in n cylmlvr. The piuiip bai) 



two onall Tatvm or oWks, whi«h thoiild bo kvpt free fnna 
ftrit or any oLhor subttlnniie that will tond ta k««p ttMnx 
upuu. Thu bMt funii uf (ijrcui.pum[tiK thnt with a alnSng- 
biis fur liii? v'""!(^^ ^ wiirk tliroiiuh. Thi> noimGOtian b«- 
Iwmii tlia fDrric-jiumii iiud tin: pijH^n nHiuirinfr to be fomd 
JB mudi; with nu iudia- rubber cir liul-lirr pili)', and tlw foTco* 
piiinii plmipd in a jmii of tlcan trnlcr. thp <;oiitpnt« of whirh 
an' rapidly pumpwiiitittJin pipo. '\\\e fur;r-ffi\^i^. 11). 
— TliiH id a vt!i-y liaiidy UiiJu uppur«tu* insdu uf india- 
rubbur, iu the tiUap« uT half a bull, with a tuuidh* liii^l on 
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tlic top topnm it dmm wifh. It is lurd tn uiurtop vadt- 
bosiiiH and oiiiks, a» folbw*: — Fill the WMb-bMin witti 
vrnl>-r, Imviiig I.aImoi thn plug out; theu plaoo die foroo-eup 
■idcvi'nyii into tJi« iratir, t<i insuiv tliu eup^fiiiy wirA uuJM- 
and that no air b« imdnr its diimc: ttini it wmd tmitr tbo 
water, and plaice thu fonv-rup oror the hole, and briaklj' 
pra» thu cup up and down atidi-r thii wiit«r, and nincl 
tfance out of tw«nty the pipe wiU Ic clcoi^ 

The Plunger 

b ■ plooc of rtaut lcnth«r, Slio. in diaMotra-, vaxmfA < _ 
thooudof a biswrn-vtiDk, una is wrvi. for foiFin^ wa(m^ 
oloavta wli<:ii Ktiippcil. ThL' manaoi of tnnploying it n u> 
forco it brinkly up mid down Lltu oloMt ; ikot tM) hani, or 
Othtrwiav tlbti trap tniir Ih' npuiI«L 

Plumbers' Bag. 
^lia b test mode mit nf it nrw yhetxi at lii»t nnuaela 
mrpeti aa IoUowb:— Say that the hag i^ to Iw of a souenJ 
tdav> naoady IStn. dci^p and lOio. widv. Taki^ il ui«aa uf 
rarpet S^iii. iong fur mnkiiijcr l^c vridth, and 21in. wide 
(or making the leii^h. Fir«t lum duvii t}u< Uip rd^ :jin. 
uvi-r OQ till* liiwde. nod with miiiii,- {r""<l can>rt tlin'nd ww 
tliis ttljte wuU dowoi then plnii' thu <»rpct odffia tufct'ttior, 
the figure aide of tlio oorpot iiwidc, m nn to funn tlio width 
of the bw. aad bow thia «d^ oao inuh in and with lUuHt 
thrtttd ; Mter thii now the I>ottom likL'wia? und thn wwtn^ 
ia done. Nnt ifi't Mitnn miildlini; Hinut balf-inirh Inul nip9 
la form four »yii1iit)( fur tin* nurd. Tbo iiii:iibud for manng 
thu lead oydotA in by taftiiiL' or fltuiiriaic Ihu Imd baidL 
Thou bom a hob 1|in. fnna thu uulnidi.' seaui mid nudway 
tluvu(rh the dovp or Siit. cMua. vut th(r huul pip* oC toil 
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Uiat tbo end <*ill pnilrxdii thrrniKli thu t^inmt. my huif-im- 
bicb , DOW- frith vciiir LiimjHn (uprn thrx'iiil iif t)io Icnil, nnd 
wttb a small mallet turn t.hi- I<iuil »vi'r ti^titly ^ t1i<- rj-rlrrt 
la UwB CQIspIct«. Bur« dutv looru hA:-^. ouv t>f u'hit;l( will 
mtiio o|i]io«t<i Uie ODo miwle, mad the other tw iit th« uuan 
^tntin fnitn t})0 otfciir ddo. 2f«w turn th« bflgr riffht >i>)n 
oRl ami it in ^imdy fur cxiitUn^. Tho bu); i> niirrinl with a 
picBS of attjJi mnl abuiit idx fmit in liMi^fiti »n<l tlit>w- 
Wktlw-iiiiib thick, thmxlnl tlirouj;!) tlii' >ypk't:t from ooe 
MB Id Um otber. llnvo tbc two uada ti^ inivt nud tie on 
•M* fwir of the bttft ■ ocv^'' h'Tii the knut faxtcncd «q as t9 
b»ia«AiL) tbo baa; vhon jou nrr I'arryiafr it iRt tlio knot oiliI 
of tin Qord bo tafcon thruui^Ii nnd utiiJ(TC-t}i<'('onl(jnUK>ntbi?r 
mAB) tod m midb K Buuinor thill it will |iall t^^ nidoK together ; 



the Wonhipftil ODnipinj' nf iliitniuTH, fli»>] nnc at St. 
rmirH CiitJii-dml. luiLidnn, tor n-auoiitg tlio l«id of that 
ronf. Then; hiui nUii lircn ime Utdy flttwJ ii|j »t Wiwtniiualer 
Abbey, mid every plumUr efaoula know it« rudiuwrotary 
vrork, if tiutliint{ tnorc. 

Aa the^ld appr<«tiRo bay'H priinilim work inutufimnp 
th» )HiI, it Ik i^bjar ttinl, bv wny of * sMrt. lie ^ould faaw 
»i>ni«tJiinh' ftlioiu iliin. Th» pnt for oaatiiiR; shuuld be large 
fnontfh ki run thwa »t Iciul two toiw of lewl ; It U wl tii a 
top supportitig pinto of iron liu. lliich. Mid tMUuitMiiir ttka 
n copper; but oajv must b« l«lc«ii lo not it in mch a uuiiaGr 
that yon oan get fim all arouni] tho a'dea nud bottom, wilb 
a ^nod diunper, and at loaat n liliii. fltia. It is miwt linport- 
ont tliat a hood ohriiild Uo fixed tooonvay away all [umea. 




r oonl la Ihon kopt togoUwr itnA will nVli' •vuily on pntr 
diooUen.tO MiV UOtluDij aboiil the Tnnnth nf tin- hav hi^in^r 
kept ckiNsd. MDii plumbcn ww on Unuv rinK" inxldud of 
tiie leaden oyeluta, bat 1 iuu''ti ptvfir tiia errlota, na they 
aUoir t^ebdff U/ liv flat ^liiu'tyoar bnplc whrti it i* bi>ln^ 
oanM about. Some- tilamlH-n Uni! c)h' biiu with limttii-r. 
Jtc Ponoliiia for Mtuill IihiU. xiu'b lu duivtihinili. pundivn. 
md dotha an inadv witli a little Hup, which i» faatntMl 
witli a atn^ aait liUL-hlc. 

Tn« Wopkfthop. In Olden Times known oa tha 
Plumbery 

^o ciiKniTttijr FIjJ- 12 shown nn nlil-fii-hiom-ipliiinbury, 
or nlinnber'a nbop. Now niinjiiiri? thi> with tlifpTvwiit Btylc 
ol pbantior'a shop, ■n<l nay if Chrrivi iim m<nrc thnii h&lf-iL- 
dMwn MiCh MbofW in Londnii y Nnxt. Ikiw itiiiny pluinbcn 
an than.' in LMidmi cGnipsk'nt to work ibr tmil or fraiix' 
*liown iia du) IMt-hruid aids of th* (nnfrnTiuir. nml how 
mniiT rootr um ihurr that ovw mw wicJi a ihiiiK-, alihou^h 
nno ut tho bat U»iLi that «Yar plmiibpni wc.rkwl with 9 I 
tlt^ik 1 hc«r you oay 'h»t w» ban no in* for mth nowa- 
daya; bat «-■> buvt. as wnll bti exTilaiiKil hi.-r(-uft«r. and I 
luay wiy tJiat it U only lately tliat Ur. G. 8Lnw. Mastor uf 



IliUTv an; nt til" jiri'iiiiii imi' ' u rjl h-itil-uHxtin^ joha 
ffoin£, onniit Ht. I'lmrn Ciith< <Ij 1 I. imWi, idno one at tho 
AliU-y. Wmtminstcr, aaH ut k iiiiil loantry cliunliM. 

Hints about your Tools. 

Whnn piittiii); your tiKilN into Ibn Im^, lav tlirvn nUaiRht 
luid in jffKvd ordi>r. m tlini ttif.y will ridn fiat ami t-fwy. The 
cniU of Tiwp", L'mir fll^^ your »aw, and snoh tooU lui am 
Um Innjjr to lio down in tlio hnjf, »houM bo put in with 
hniidl<it downwardii, »o w not to hora holtM tliraui^h the 
bottoiu : uud when you pull yuur Imilaott your baiJc don't 
thn^v Ihi'iii ilowii an tlio ^r^imd, icci., ia cniuw tbmi to out 
or hiirat ihc hntintn out; many UhniiKTs will do thit, aad 
Ihi' pluiii1>:-r iievrr haH it decant ban or ono flt to taki> uu a 
joli. ThiT pluTnbora' bac ahonld be thi' prfdu uf orury 
n^ffpculablo tinidfouan, ana, on a rule. It tcUn u iu!c.> of bin 
tidini'M, for if ouo thLiir u always kept in onlvr. yuu miiy 
bfl fixpoctttd to bo umfiil in nthnri^ whirh U n vory KTcat 
dmidontnin : anatliar thin? U thnt vnur t.»>U nro alwaya 
notii»d in good idioiu^tiiut fn, wn^hi^ your touU an 
oleaii and in n resiiacbililu oonditiuai (or work. 
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LEAD CASTING. 



"Sheet "-Load Castlnjc. 

Fill Uie pot l>cfor« Ujrhtiiijr t'le Ew; thr liciil kivmi off 
fmm lli<? mt-tal pM^f inioii^t tlio IcrtiA and drita thi> mihip. 
NovoT put (iiniji ''•iJ iMto lJi(> fluid RUTtal. ur ya\i mny tlnil 
the contpnu U-kirK winK« mitu Uivnuu-lvL-n, tm llitt bud did 
(nwn a larpe pot Whirli wim bfiii^ iii'.l f-r rji[ii:-Uyitit' 
wlii-n ami vihierous boy throw a niuiwbuU iiiUi it, Nuw, 
wliil^t tho lend ij KDtliDi; hot, bt un cciiniint^ tlu- franif 
linvtoiinly rofumwi to. A,l, Fii{. 12, ii thif Iwd. udtde wilh 
nhntit 'ijin. op 3iii. linnla. Iiuvgu;; 9 qtuinlily ut S-lCLu. holei 
3in. njinrt boriHl inl<i Uirin : tlio UHi is i^unoratlj' sliout 
r.'ft. to IMt. limjr ntiii iilioiit 'ift.. toGft. widt-. }i;nl:ii{ * (ult 
of l^in. to^in, in \2h. (r»rii hi'od to font. AC L<j AI [n't.' 
■llK">"">r]' The Klnud-up dduii art' tlic "ii1inft»," whkili 

auld 1)1' kc]ii ^^uiti! trui! and mnodtK, ul-o prot^v'tAd irith 
Jphiuilh whctii iiut ill iLif. A* b Iho " heodpiin." h.*t 
mado of uiuiiur, »ltliuunli afton nuid'i o( iwii. This bead- 
pan nhouM Ikf mwli! tu u'urk uii )iiiij^M as nt 7 ; A>3 ia tho 
tippiiiK-liniidlu, iHinirtiinm pulW u|i wi'li a uvDc. oClior 
titncM witli on iron bur ; Al 1 is u strip uf wuod l« knflp tho 
■and up; I'J tho rMl- prop for h««d-pon, A6 the wmd-hos, 
A8 tho foot-jMin. In same fnntM WA have & "mid-piiii," 
wbioh u. of uiiint.". fur aliort aUoets or other oastirim ; but 
with a vurjr liltlu troublo yoii oaa take out oue of tho bed 
dcstlii and nhifl thn font-pan to niir part you i-hoaso. Tho 
hcii;ht «f thi! fnunv riiriu* from 'Jtt. to ^It. Uin.i but tho 
lowL-r Ihi; better, no yuu can roaob orer to pUiM mush Bioro 

Tho CoftOh. 

This ii onljr ■ kind of •jblim^ put, jJiovri at W, Fig. 1'2. 
made to luti on wbucU ; it miixl bo xtronii nnoUKli to ''-aTTV 
a ton of lenil. Iw uw lis to oatcli tho aurnliu Iciul whiuh 
v^y run iul'> Ott foot-pan and to trtiuk it Dock to the put. 

The Frame Sand-Box. 
Thin i> «h(>wii ar. AJ. fig 12, uIm iit U. FJf;. 13. It 
■hoiild he air-li!;hL, ko lu tu kucp Ihi^ ntmd iu ucitr uh 
poamhlo to thi' rijfht damp:ii.-iui ; V, '' tliu pbiiK-," iiiiwlciif 
ROppoT, huvinj; a vwj oiuootti fouc uid turu«l up tidgoa 
rvuud the out«r put. 

Tho Strike. 

Thu in rather an important tool, njndc a* follows :— Tnko 
a picou uf di'j, wolid miiho^tinr nbcut ISiii. longvr than the 
vr^th of thn fmrn", nnd tiobiii it d'>im, UK at Z, tu within 
tin. of tho bottoia of thit fmmo : tnnkn tita buttuni ]>tLrI ii 
Uttlo roundcid. round thoMidsfnr hiindlrs, and haw Mimn 
leather muflH mode lo slip over tho rndu in nucli a inaonor 
that thuT wBl mndiLr t*ke oB or on with U«^ ia ocdur to 
hold u piww of load Ewtwcon tho haiidlu and mnlf , homaftcr 
to bo «iplaiii<4. Thn noxt rcioiiiiilM wtU bu a good ahDvoI, 
Bud also a siovo uf nbout l-3r math. 

The Sand. 

Ilia London iroufoondura' luuid is too cLuae for t)iu work, 
and aa than arc dillorcut optiuooa abiiiit thin, t I'umiut du 
bottor thao i^tTo Mr. (Iranani'a odvioo, Tuko coiuniDu 
waahcd ThaiQoa awnd, vhich W ^«nLTaUr pT«tt}' sharp, and 
mix with it a little loam, m that it thaU bind a Ttny Uttle.. 
I beliuvu ill tho Hl^hgHle a&ud, bwauae Uut whloh I tuad 
in iii,v linun fouiidrjr at Kiii^'a Cboaa Pftteat Valve Works 
wan lir a tine loamy texture ; but a« tbb fa a Biatt«r of vx- 
porimii'c tauru tlinu aiivthin(f liw, 1 nliall leavu tt fur tho 
plumber to do aa U»t in, Jan, MpevaaUy aa MUid ia difimml 
fa all ijaitrti-rs. Ir«iifoundi>r« tuy tliu eaud about London 
in very Sndidvrcmt. It oliould \r~: as I havo aatd bvfaiti, 
vny ahup, with a Uttle loaui tu liiud It t wry fliio ; be aUtad 



tirrmffh n..iir-\-pof l-M mcah, and rnute 
to cjiiKc it tn bind into a hull. 1l mnat ftbo be^ 
nccordinff t» ih? >nb*tai>(<o of tbo lead re<]iiinfd. If loo 
Wot, the kiid ican't ruii ; it broaka. If Coo dry, it wou't 
bind ; it br»uk* np nod won't cnama], and wiU ba rou^ 
tin tile Muil nidi-, NiTXt xifl or Hpraajl not man than oom 
infli thirk of it uvrr thi- Ixxi at Iha fntm* with the atiilK 
Btid witli till? miilln utf. Afuir thia with the bottom tdjK 
of the (trikc and nFrora tho frame, )ic;rin at tho foot ot iho 
the bMl uiid boat t)i« luitd down lU firm and ovon am you 
puBnibl}' vim till thi' way up ihu fnimit. Than, afinr tbo 
IioaUu)^ Sit iMiiiipletul. whi<Ji i> it two-ha»d«d job, tbo Band 
iiiiMl be fikilft'fl : ttuit ia. ngnin bojpn at tin foot at tlie 
fmnii', and, wilh thfl atriku, Btrlkr, or rnlher rob, tho aond 
buckwurdn and furwards ua though you were imreailia^ 
butt<>r OIL broad with a twO'huud!«d knifo. Tliu hringa 
tho iiand p&rfet>t]p lewl with the ahnfts. .^ft*r thin in dona 
Liko thu BiuoutliliLit plane [V. Fig. 13] and tJinrcitifFhly 
)<nioo[]i th(T mid imtil It Itaa n. Iitov n> tniu an a lino and aa 
nitiouth a.1 unouiul. Tliin is callod euMiioUinK, plonlthinft. 
phuiini^, &c. A littlt.' " touch " ou th« plane imptorca ita 
working. (N,B,— Tha pUnn should lie worked hot by 
dipping thnn Into Lhi> put otwaaMnally). Let tho aaud 
finlnh n( tho foot very tHiia-p. ho tbnt tliu oxdom Imd Hhall 
leave tho alieot iiutniiUy and uUow it to ooutnct without 
brooking-. Nu.it, tu prepiire Ihu Blrike, let It lie clninod 
(ivut iliH-' Baud iiiid " tdutb " tlic bottom ]iart iitl in-er. Tbo 
niu9" Ar<.< ufF and iiiuHt ho put uii. If you want ~lb. lead, 
fix a pitHw of 4II>. U'tul iindt>r or between the leather muffM 
and fltrikei. This will n.itti' up the bollum of iIiu atrilDD 
aufHbleiiL to ici^o Tib. For Oil). u»« Mb. Hume plumbtire 
miikfl it n mle tu uau llu- ]ii«;Vtn;r cir li;ad <inly 211^!, iJifhtoT 
thiui that iLiiLiiri'd, but thv tiRil-nntned thinknom ia uiy 
ratporivniw in tho mattvr. This very mnoli dcponda npun 
(lio lead, if lively or not. If too hot, it will run too Injoly 
and break the mould or Rand ; if too oiiul, it won't man. & 
fact. Chin mui'h dtfueiidn upon the day : nlcn tho kJnd of 
luiul, [>Iiu Hlal*-- uf tliu auiid, uiid tltL- lii-Jp yon gnt, and la 
only to bo pn)purly duim by fspsi-imr-r and practue. Don't 
for oou moutvnt iJliok that it in ottailr acquind. A oold, 
dull day, with wind blowing up th« fnLmo, is a^inut jou. 
A too hot da^y Ih aa bad. aaitkillnyoatokMp younrtnmgth 
up. andUiBiauddriestooiiuii'kly. TJurBnmfuyistliomwtiBg 
wi-ather, cipefiiallr fur thin nlLLicin. Yim muit hnva your 
ht'Mtnooordtu^tutluB. I noeduotsay tJiaUif toohoit, thpload 
will run into Llio fout-iHin without tho aid of tbo ctiiko or 
Eiotiot' to voimrlf. Tho hoat ia adjuirvd by «xpori«noo aad 
thouldof^the t«atInr-Btiok, aplooeotdealwDod 16in. long 
2lii. oquacu. puibodlnti) the lead, and worfcod about oeoa- 
flioiiully. 'rHkinft St out, which in dome liy 1ioldin)[ it nt Kil 
ani^o vt ubuut 13 ; it tliu lead junt Btiokn or ndlu-r«« to it, 
it is just riKht. Bemembor the lead munt he well atiirvd 
up and vf on« unifono beat, Ait«r it in in the hcad-pon, 
if too hot, you may atir it with cold plunLbcra' irooa. Bo 
canfu! and iuTo ovory thinj,' in apiib-piu order. Whon 
rundy. fill the haul-pun. If tho shttut b to wdgh ii nwl. 

(-UU will want about lo nwt. of hot load. When you l)iink 
I is at a righl hout tin it uviv, and away It kdm down tluj 
mould, followc<l cloaoly up vith tho atrik^, oloouiw ftnnly 
pKHMd on the Hhafta. 'Tlic two man must kocp fjuA/ paoa 
and nut lut tho Ind $^>I tuhiud tho Btriko Ut got «iok laad. 
All tho Hurplua load ihen runt luiu tho fiwi-puo, and thau 
into Oic (MKKb. 

"Tmt LB*u'»iHreiRwiiT."— "Tu-" — it ie xi"n;r down 
the framo, you aftvr it with tho etrikf, Icarinff Dothint; be* 
hind fant Jurt tho rd^uiivd thickuisd fur your •bmt . tit> 
aiUpUis la tu the tooi-pau, Intu thv i.\iurh; mn tho uoofh la 
tho fot, bale back thia aurpIuA iKifurt.' ta^t ; uU'a v;vil aod all 
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ejm anxiouidy 1cN<)rinfr upon Iho »hr«t. It bdnft (he Ai>iit, 
ti'» B gu«4 one : ttaon lu ijiiickly lu {xjMjbln rip ur trim nlf 
Ibo M^TagiW— ibsi il^ tbpinu);h jurlKoH thL-u'lHanilciKU- 
mll it np, mwl it Is imniy f<.tr work. I'hr xablr or framp 
tiM to Ml again ta^tt up, uid <■> on> >ifr>ui sif ttnjr tbc KiLnd 
vmy tinwi Mtd dtiuins tho clcom boW in thf? bed of tho 
ftWITW, alter wlticli tattko up vottr maaU for aiiotlwir atuwc ; 
MBMnilMt ;«« bftve to get ott frum fei-i> tu aix ulionu a. Any 
for good work. A omie will U> nonxHuu;)- far Uitx unount 
<rfirak. 

If Igr cbaaoo jmi auioot gtti tJi« mntlus lend away from 
yWBOoet jonb Ivfdro it ountnKiU, divld« tLa &h(<«t IionL 
tie aarplut ouai bj- diawuig- a knife acnm tho Mnmo. 

N.B. If Uio botcom df tha ehest !• not formrd in mcih » 
mMicvr t&ul tli« iiuniliu) [iil-IUiiI lead nan got nwny (thntia 
to M.y, with tbo Muid Ivft hm HbftTp u powtV>I»), tho ohoet on 
ooatiBCtiBir will hrvali richl ocroM and fnir in two hnlvw. 
Il ia ft good plan In fix a latli u littlo hiK-bur tliiui tti« Mtnd 
Uc wwr u tbe dwft« ; thva tliv bottom. v^ifO of tho naud will 
(wtoa np abaip. In liuu of this the lead mtiRt ho whippCKl 
ta with a tiuap dnwlng' knUo, which will pt«vmit Inc- 
tara. A bBd-vrorluT b no uae at tliia vark unleaa he can 
nra nh. iMd whcu reqniivO. Hr. Orahon showed mo 21h. 
kuid wl^cli he hmA run lauity , mid it woa oa amooth on both 
ndca ■■ aullod lend. 0/ cuurw tLin is oxbsonlinaril/ thin 
loi c«al Icud, and ivqnin* nuoh pcaolioe. 

Lead Sash Weight CtLstlng- 

Vig. 13 ahowa a tmx fnr owlxng Iiuul Kv-h woighta. It 
iflunipljr abas sbout 3fl. louff, i^in. Kiuan? ai tlii' Inp and 
9iii.aqKan at liic bultoin, nud bound n>iiii(l wilb tiuup iron. 
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ITnttuv top nor botlim la mjuirril fur tbi* box. Two 
handliM aiv ua-lut for liftinir tha box wbcn fiUwt witli MUid. 
satmdiiiii V^ailtt f»r flhiu acv alMi oa«t in Imxi-s Itkn thi«. 

VATnasa roi Lrad »*im WKmrns.— [Fi>f. H.] Suppoeo 
you wnnt m wpwlit 2(t. lonp by 3in. by 2iu i all that la 
wKDtei] M a wocd pattern mndo \H. longer tlmn this alac. 
Th« [lalteni alunud haire a liitlfl tapnr, «»y {in. In 3*U 
T1m> end fur tbo cord ahould bo fm., tnpcring up tho two 
flat aidai a« abowo. Tho pntbrn lOiniiVI Ik marud off (o 
tko kngtli of tbe roqniivd casiinti m bIlowq wiUi a Mm all 
ronnd. 

Tat CUariKo. — T*k"* the omlinnjj' imnd. os beioro ao- 
■rilwd, and half fill tlia box us it Ntiuuln nmall end up. 
Ti/n ia tbu eaatn nf th* aaiid fix tho putttra an thui too 
Mitim or gaagt liiw cotaea jnat loTcl witli tho tup of tho 
om. Hois tlui BiUld liard round the pattern, nuJ ftll ap 
Ibe \»x tritb aand. and atiiko it Ic vl witli tho top, Jnct 
tap (h« patter* and if ull if tigH jfa can ftclttly withdraw 



it. If thf< Rand in t«o dry it will fill up tho naould aRabi; 
if too wot it will slink to tho pattern and aplutter about 
whan tbo laad ia pooTKl in, which mut bo dono alowlf. 
i\ ftcr tJio lend i* potiTDd let it c^mI (lakinff atrn to fill up oi 
it rhrinlis) ; when tbu bus In Uftul the aood and weight 
will fidl oiit. Trim iind wvucb i alau puoDhnmnnd hola 
in th« thin or tiija^ring- «iiit for th? M<b ootd. Thin 
in hniit dciw with n pic*u of Jin, or Jin, gns pip« whik tlM 
uiMnht is hoL Tbu weights xhould bo mootb and »oHd. 
Rnund weights an cost in tho amne wny and aim in tha 
dusks. 

Lead CtL&tlng In Flaaks. 

It U not at an im«nnunc<n in bu-go counCiy abopa for the 
load worker to ««fit febd in nil urta of ahapca, auoh ai lUC 
weiirhts, omainenta, blofilu, tail pt«wB, lugs, uld-fuihlcined 
iwrtru^iaU, kt.t which c&n only be done la flaaks. It la tbe 
PTOottcw in Loudon to ecnd auutt work to the briuB fuundt-r'a. 
DMMLUK ttici Loudon pluTnbcr m u rulu t'Hiiuot du it, or bas 
iiui Um facility for doii\g it. although v«ry simple work. 
TbiH ia one reason whjr I prefer iko tiountry p|iamb«r if lit 
u d pryleitnl KOrtman. 

Tin Fljuo.— Fitf U la a box, la two halrea. with 
dowds A.A.A.A; milieu of which lAf^t viooea of wood 
will oniwcir, if Doiloduu tJiv tn*<)«nd««ud wIm so thai tlie 
tnppATt nAti Wlitird ifff mid "n ■witliOMt divtiirbinfc Ih* 
pnlU^irnH. Thi>TO art four handles as at B B, for llftto^ 
apart, ko. The handles ehoold b« ftiM m that you can 
liit the lop n ilh thm finger*, the two thuiiilM pretiHln^ tfae 




I'ttj ] i 



bottom Aaak. Tlila U ull tbitt la wanted, exi«pdnfF soino* 
tlntoalwo boards, tbe cxmit kIm t>f t^m uiid bollom; but 
thane are not ohm RMjuitcd. At lie. 16 tho fiask i> 
shown olosi:d and roa^ far poiuing. Fin, 17 r>ip''*"''* 
th» boxM empty, showing tliv fillet D for the purpOM of 




ria. IS. 

konplng the sand from idippiuK out. Suppoatn^ that you 
hnvD svocythlng resAy, wiu mmu: Tcnr luamv aajnd 
innlined tu day, put the top board ooi the aa/it auu fill itp 
tho top fUak, •■r.i tho one with the ovg« un (of oouitw 
bott«m upwurdiH), then utiilie the Mind luvol wiUt tho peca 
mid Rruk. Koit brd thiT pnitcni iuect half-way inu the 
■utid. uriii 'niL'h n mniinnr tlint it Kill nudir laaVft tbo aand. 
Thon nirh m very ausU Irowid, ur utbor naitdy tool, such 



so 



LKAU CASTING AND TOOLS. 



lUi n wnitll limp -putty liiiiff, pr>a or pocki-t loiifi>. fill up the 
xpnccnll niiind tl;(> tinttrm wltli a&iLU. Sext gel some very 
Kno poDudcd ■«/( dry rat brick dunt aiiil tio it up ia • 




Fio. IT. 

\ |iaf(. Shake the liwt ill ww the jauuotb aurioce nf 

CHa«niitl in flic top flivslt (llii» i* <iul!od "pBrting" sand). 
Put on tilt' l"C>tt(^m fluAk and njt hhiic «uiid miT tliu imtlnni, 
nnd All up tlie butluui fiiMlc, well nininitti),' iJi*-- 'uiU'I dimm 
quit* liarS. AftT Uiis put a bounl nvrr Uii- hhuiI mid (link, 
wad turn Uit flaak aivr. T|-ii?n lift dIT tlu' tup flnjiJi and 
the Muul will purl if tiulEdeiil pnrtiii); sand luu bi'^'u luvd, 
Tile Inp flank iDiwt uvl lie 'iiiiti'hiKl iili. I>iil. tuk'.-ii otf virv 
MiMdily, tsppiiie it bore mtd thnm munil Ui<.' >iiiJi>a, wtiinti 
liMMptu the unS araond the patUim. I( yanv aiiud will 
not bind HufflcleatlytolwUfwdiip, trnrk DluLliortvniurroiai 
tho flnsk. Ihriuir tula-n the tt))> Hiuik off, miiki.- tlic muid 
ffood iwand dio nlilna of the pattern nitb llic ktiifi-, ax 
other Icul. Now you know thnt the *otiii ii> soUil " "iter Ihc 
pattern. Put Bome mo«i parting nund on ot'sin. nud on 
tlw top fliuik : then sift wimo munt iinu umiil oi-ur jmtUiro, 
wdl mm Ihn eanil with a dnmnii'ii milliit uitu t\w tup 
flulc, finpcciiilly rouTml the flllnt. T», Fiif. IT; trrjul it 
dovrn Jis bonl lu you cui. Noir, «-itli » IvuK turu-piu 
BUtlce tlic puuiinif-liole £, Fig. IC, vhich U>ach<;« tho 
piitt«m, Mukt- iil»c> tlio nir Knlc <!. Ktnki) tkl^ w^nd kiwJ 
with the aAc». tA th') flnnk, tnp thn Bidim ffxntly nil miitid 
In order lo loose Ihp imtl^m, Ihi'ti li(t tlm top l!ii»k off. 
CItar mil the bjlium t>( tlii- pDiirinn-holr viith a nmnll 
penknife, ai 1(1 wltlm pharp bniij'iwl pick tlir pnrtom oat 
ot thu suud iu twitoiu iluk. Tb*^ make up the ifigv 
if At nil liruk<?ri, i.r., rniinil w1iim« thn puttum wa« 
anbeddcd. Sco Ihnt nn tnnmi HUid in mi ilio fiuutof tlif 
mould, or that anytliins Iniika iirronu ; tlii'ti lift im th'.> tt>p 
mould and fix tho hnard «i thn.t U wili_kr*ii the unnd friim 
ItoatiD^, It i* a >rood pliin to wrijilit it dnwn. Next (fct 
the DWiol aiid imur, tint do nut make it too hot. Don't 
forgint to ninke two jHtiiring bolca, onu for tho oxit of tho 
ikir, irhinh should he nt thn hi^^twt [xitnt. It ih [(niti> ai 
wvtl t<> l«t ihi> work Ary, If timn will allow, luifaiii piittin); 
the tliudu toRi^tliFr. After yoii have run the mntxl ymi 
rau brcoli un the mould and tnkc imt ihr iiaitinpi Iii'Torn 
it ^ta (m> c«ld, nud hy dindnK ii- iuto wut^r Ihc wnd irill 
l*«TO it <iuito bright, (ii.li. — The aand must not Im ton 
wot, only jtiat so that it will bind in n boll, honoc tho 
roown fkir it bang Inmny). 

Plumbobs and Moulds.— [IV* 1^.] 
TIiOM BIO coat In »aft liridt, Rath, or other nft ttdiM 
mouldji, which tats made in two )i;)hc». hndn^apieoeotf 
anipiT wit* througli tbei«Dtn; fotfiinuiii)t ihi-iitrtiiy-hole. 
AittT ruiiaiu)f thi' kud the p3uuiU>li in tiditii uut of the 
mould hot, aud tin' wini drown out with uiain ioiiM. 
Fluter mould* sr? mnd^. I alwayvoaiKmj plumhobo in 
Miiiull Aaaka, thirci or fotir tugtthi^r. I havo a dosm In oiu 
mould wben raatln)j[ for obupi. 1 uao wood pattm-oa an a 
rod of tron. Tlio proper uuitluMl ot sirikinu a pliuiiboli b 
■bown at Rg-. IS. Dnw a rt^irht linu A B 2 In. tou|r ; o]>oii 
tbe oon^nwKCB and frvnt tbi' [<uint C draw a liaif •.'iroli.' to cut 
Una nt A B ; then pnt the onu point of tlic compaotOB on 



tht? painl A and cptm cnttipaasM to R and atrikf line B T^ 
Tliun striko tlv.- linu E A rrom thi: puUit 6. 
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Load-hettded Nalts. 



roiuid 



PifC- 19 in a Ifinil-hondod nail: it in tnaile hy dipjnnff 
thn head A into a liullc full nf nnarijr urtlilig itnd. Tha 
nail ■■ dipped in Lhro" or fonr titnM running', nntit 
you ftct mifflciont lejid to rliiig to the head. If you 
want thrro very round, krop timiing tho iioll round, 
aitd in difTcront directions, when the ui<ital in hot. "Hiiy 
aro umhI to noil on hip rtd^ji, lliu^hic^. and 
■itikfl, Hr.. Hv dipping tho 
nail utid luddntily ntuunK it the 
uiuler "idiT in miulit mni' nhniied, 
but if ynii dip it intn niuirly 
oold Irud uinl tiim it tooadf 
then nucldfnly n>i«.> it to a 
linri/dutJLl lujniliori at the 
Kiitrie time kiN^p it on tho 
tum.thp hiwul will bpy«((i'i-. , — -_ 
aeornn-&rh,illipi»'patcnt/OT '-^'"' 



Window Uad, 

Tho mould for outitij^ the 
oalnun in i« ikJiown at Fig. 20. 
It in about 12in. iDiifr, -tin. 
wiite, by 2iu. tliick, i.e., auii 
aide liii,, witli trmovfJi 
iitinrly the iJinp« of tho 
window ]o&d. TliH mould haa 
a liaiiiUi.' fur diwdiig it. Tho 
Iwul is pouml iu, well hot, 
jit the aid oppoKitu thti hiiiiTB. 
It wurlm bunt, us ull nihia' 
nioidds do, whtii well tictitod. 




AIL 



Flu. IP 



Window Lead Machines and Turning Window 
Lend. 

Tig. 31 lit on ulcvntiou of tho old f;huncr*ii tioc, whirh I 
hare KTOund away at whou n bgy for wucka toifrthor. 
A A an) fbo fmrnta; B B B, talet; CC, the two cuLtiog 
wlu.«hi with tnilUd editiM I {in. dianiotcr, and the Mwno 
lliii^kiuMi 111) till' irliuu tn to* lunl. Tlii' whoola nn< llttc<d 
ii|iou the oxIiTK Ml OH to work in IkIwmu two caao-lutrdttud 
I'licT'k.i D I>. The wlirc!* nhoidd not exneed 1-lOlh of Ba 
iuuh apart from f nob t^thfT. Tho cinmUM on oaniuatsd 
liy tho tv'irwhflcl* F. K 

A mialWinruiltine ifl nhdwn At F^. S2; it i* mikda 
by Moiwa, Sharrnlt Ic Newtli, Thii ill ii*f ration ^ras 
a view of thf li'iid pawduir tlii> nuir.hiniT : idw> a tfnod 
vjrw nf tJw eh.cckn, but dnen not, »hiiw thn mttrr!i or 
uiii^L'l-s wlijoh arc. howcrd-, cxaotlv at la lh« aid maehioo 
.^tA,B, CaadE,Fig. 21. 



WINDOW LEAD. 





Window Lead. 

Fit;- -^ fnn« (lie shapes v4 tlic diSen^nt Kind oalni**. 
TTw* top row ahrvm Owm in *«;tiiiin. Ttu* ono on the 
lutTrimr loft in Inr^maid, irhioh w lu irnixl an irut tlirough 
wicli Ihr rnitn : nU Uut m wanUd in jiiJ<r. tn stnrt it with i. 
knife kad rip It apart. This pattorn ia aim nanl fur froL- 




Iiroik. Of ootijw> (ha cntten uv aoi fitted quifeff ao oloao 
ti)^*>tliM' if frotwork iMd U wnnled. Tho genoMl lead t« 
that (jticfv »l the Myvifiil W9il third fiKntm from Mctmmo IcA. 
Hniiiiii r«nt iiafli'-init nglnim, port uid trim t}i««n. Tnko 
3 good olinrp knifr and cut thr inii' itnd flnt {nallt.wl " point- 
in^'*); tluntakosUUln linnenl ur othor oilin bctwooa tho 



rut. a. 



ontlei* and torn Uip bundle— not Uw tui, howtwr, « tie 
wbocla gQt liat nud wiU noc woik. Too much oil U alio 




Fill S^ 



g X 



X I 





rm. m 



gtQfrt aoi] tlinm'b uid nih rrvnr tho Wd — ml too mwA ,- i agn>ii>^ It, If jroiir rico is in frond order yon wlD bSTtt a 
then put tbv dorpvnod ond of tho nalmo in lH>tir««ii the I Miiloadid oiklniB «f lead, vUdi miutt Ixt fcupt In a lui^ box, 
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naj Cf I . long, with pnrtitionn for the difTorant nscM, and an 
uir-tifcht lid. Tbi> box in quite sh vcvU if paiitUd timek, u 
liio Hickt *h«uld be Imjm dWflj from th« caIidm. 

N.B^-ScNnoLiiiw* "oHlmu" U Bpelt "otnui," its in tli0 
Unitpd 8tat««, nnd in NutlaU'ii Dicllunnrjr, nnrl In sonio 
parti of Knsljtnd. "nnna." 

Tindow load in iKniictimiMi prcranl; hat it caiiuot he 
niiidio no flna utd lifht. It ut stout luid <^Iiuiu<t, and in 
working it btmUn marc rIiub tluta it ia worth, lu Tovt, it 
i* nf Tio UNO uUrngxidit vf viae Irad for wopking. [For a 
oontiDuation of tliiH, nn Load Lij^ht Ulujiin(f.J 

Lead Pump Barrel Casting. 

Tbo banal ia oaiit in » nmuld witt)ethitiK like ttic old 
orlslnid flpa^nmdd, iko cmiidn.'! Ixnug pulliKl out b^- a 
arano or otAnr mrotuv Tiiiti nuindnil nliaiild bnTo little or 
no taper, which, of munii!, utako* it very difficult to drair. 
The Npoiit or noitile ia aUa cMt aa tlu Iwrrol. liio hwA iit 
aut in n. Huunra ntuuld. Iiaving a oaro ia the omtro ; MmB- 
timmthv front Kid« iit made looae. Thu li«ad Khnald be 
omt wit)) a bulo fur lliu barrel t« come Uinni^^h, mid aliw a 
hole in iho franl fvr Ui« npuut. S^nuetiinni thn bArrol hut 
boiMk. or Diouldui)^, or twtTa(fal», MWt on. Mors will be 
Hnid h"ri!ikftvr on l6ad pump« nb«n «« Mmo to maker ttient 
lip. V.iav miwt !»■ taken to have wifllfiMit Uipiir for tho 
tLiinlK'r'lHix- [l''i>r makiinr up piunps, mvi my work on 
Pump-Wiirlt. Wolcr Supply, Hoi "Water und Qu 
Plttiiijr. 4c.] 

Lend Clock*. 

TheM dwika an eaut In a two-sddcd mrnild [am FiM, 
ai, U, 3<a]. C ia tho clack : riiwf i« thu piirt which holds Ui« 
cUutk upon the leatliet. Tim nwtJiud of uuding those olaclu 




will be readily ««n br K^orwM* ic Fi«. 2*. E and E aro 
die two sidM of the clock mould i>lac«d i«i;retbor, havhi^ a 
olaalc COM. Ikomin. To eaat tbu ela«k. mulw tho muuld hat. 
and plif^llipndnsaiiKhnwn. {'our in l}ii> lead, and aawwna« 
it i« K(>t turn till? clnrk nut, iinil fOl up the mould Kgain and 
B^in. until you huvo thn irtiuiml qiuuitity. Havlii^ diown 
yoa the dock mould, I will oxi>lua anotlm muthod of 
ffltrHnc tho load, oliidi vrluo jvix tinrc no mould. Havo a 



pn.ttum mudu of wood to tlu> oliiipc md MaeToqairnl. with a 
piiMv of wood noilr^ on to form ■ rir«4. Vnm the Mlttrra. 
rivot'iidf? itawnwtTdx into uvine Bimd, atid All it vp with iMd. 
Hen yuu ^'t a unod eliu^k, with tUt tup, iu^tAod of imiBiIed 
[m Nhiiwn lit hi^. 24 J. Thme clncke are tfao boat tot , 




rra.B. 

drawlnjr thr< micker, at will be h(>r<Milb>r ftnJdMd. 
2fi in a fuU-tiic«d oli'vation of tlici diwM noat u tiiB B 
Fiff. 2*. 




Pin. 30. 

Load Pipe Moulda. 

ThcT« H Mai«iily iiiiy Ti-ai»gi in thi« am for tho pi 
to pruvidi' kind -pi 11(1 niouliU, dniw iKmoooa, nto,, lu Uod- 
pipi' (TUMtiDK " iwiu'ly doiiv mway with; dthoogh manjF 
wUl iu intcroitod, and nil ibonld know how wo mod to 
make onr loud plpM. eapociaUy if oaat upcn oar tMom^ndi^ 
ubrond CT othormM). Mould* nr? nude vt vaHoua vhoMa; 
thoflrrt in ICngbuid won invetitM Ky Kobert llroelM noout 
I63ff, and voiy Taoch nnod bj Peter Mimno, lh<i I^ndoa 
Bridgft WHtorworka enginwr, lfi82. ^onur MHirht tnpnitv 
mimtn wpro tnadolnleod-iiipoawtdnRio tho ymr 1(120, for 
thn New Ttjror Company 'a ciiffin POT [orndiv tho pmmi 
offJioNvwRiTwCwipany), Ur. Myddeltoo, aft<mud«Bir 
lIu)Th Mydd«]t«n> Ino Brock mould for lailin^ lokd ptpOV 
U nuido in two hiilTM, from tft. Sin. to 3ft. in longth, 
having n matutftl nr "core," a* it in rn]l<<d. ituidn fnc Uio 
lead to ran, nnind, and pl.-iD«tl in utirh u mimii'T Umt tliM 
wimc rnn bir raralywitlulinwn. Tlii* ciar chuuld bca littht 
riiixriuif. oWut l-ir, of on inch in thr foot, and tfacai a 

Vdirr >IiKht tul> on lh«? <-n'l witli Ihii tlaekir (d nwUet OT 
hrnnmr^i, nufliivii to An-k it. 'Shv <-inli" of IbP Vi 
ulwityE pmjoiTl lhruui.'b \lif i-iid.t uf tlic inuuld ulKUit 3i: 
Thn tnandnil ravlvca tlie lap, or nlnckiii).' Mnw. witli thA^ 
ajodmr boforc tJie nould ta opennl. Tht tuoidd n)i»u]d bo 
oiado wdl hot, about «(|<mI to boiling; whUt. uml ibun 
pUwcid in iv j«rpendicnlar po«itJon, whm tht l<>(ul i« poiitvd. 
TUn (owta pil>M tn Aort ImgtliB onlf. AlU-r the «nat> 
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LEAD PIPR. 



tag h onsTt tfao thoit jiiteat uv burntd tcgetincv In a 
MpanttoJMtittBK mould. TV imide of thigipoald la in tho 
•fa^p* of an 4tllijiac. Joiutdfoe inqjeaarvdlipMS, JiihI Uiu^ 
•BoVcltlakold thnandsaf ibomopiMMof pjp^ thr nhoK 
Ifli^tb hkriny uiotbvr nnkllAr nuadnl plarad jiiffiil«, and 
IcmfT viuitwfa tn ralvr liia. into tlie loDfren md. Tho >hort 
MooU » then tdt«t up, wUeli (rip«i the twa ead» of the 
pipe; tli0iL miiiUe » utllo mui, oitd pour U10 lead rrd-hot 
iBt» tko tBOoid will on Ibo two caxl* of tlw pp«i aad tho 
tw» BiBMM of ptpo hooonM naitod. Tfin gMAtMl r«i« 
jknald be talnm to propprljr elMn Uw> ond* of tlie pipo, and 
««& "luaeh" tboa iando ksd oat Ijefore numiii^ t&e lead. 

The French Pip« Mould. 

Thim ii «&ljr tbe joint moold HMdo Im^ ■"y'^afc to isako 
tk« Mtiat aada pieoeof piM at o«m tfana, u foJUtwn: The 
amiU in atonUr to UiBt Mtmdv dwe ri had. Um diSMvnoa 
hriiifr tfaat it U tised liurixonlalJj ■"■''Mri at oprigfat, ud 



aa quieUjr as poadhlr, arhirJi givn* MmUnunna InntiOiM of 
pipr. T)ir wnV Us Krt [he lint, tiulMu) iif nil bol l««i], b 
tu plmw ihi* Ijwik' in llir tin-, iiml ilip ilir li-ml wlillnl In tlila 
■tatc. Tbo otuul-up pvuriDK Lurm riui4 not lf« «iil <d| 
tinl««w tli»jr an aft«nivd« aotdorcd tip. nr Uiajr will ImIl 
owiiiff to the eat^iMtiati cS the lead, whiuh iMvaa » inuU 
buir in tliA nmtni. 

'nun kind of \tm& pip* maldim 1 waited at u Iat» m th« 
roar 18S2. altlKnicli j rawed pipo woa tbeo nuioli in 

Orawbench or rrame 

fl'kjrolb'a dr a wbannh, slaci kn'i<m u WIlkiTunn'it PataBt 
Pip* nuari. — Tk* ^Kbnich In duivn uL V\m. S7 
aail 28. Thu DtfccUiio fa euftir ifanUar lii >}i>)iv, «!«., to 
tbu vin dmwbenck, aad abo tao bondi for nuking duo 
tube* for iKll-winM, ol«. It oaaw into |traw«nJ im> k1<oul 
1800. Witli thii taUe at ftwnw oiighurtiMl tlm itvni 




Flt^ C 
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M^ tat kaa 

Ifafathaon 



odlta.l*anrk>Mnl»ba lift, la^r: >^ ijfB^t itiL, 

\mm1kt. n» taM b ««t to & ^. r«v 1th*i 
^bevM^tA" TV- V^ r an ia »fnlifa m fa lynifi 



Hdia nve vUeA «awd aMte 

IbatiWtMt 
aWpowia altha «Ch(r«Md, «; m b 

• MMOMpaarat^MM* tte*. JU aoo« eaOi ^Aovm^^L 

U dn««(«l brfMV te , |aiii[in,b«t 

riaiBk> luo iMolr nnd it W omr* iha ■■^nl { fMrfci— «C BCadT* pip*, 

w^-l I f n; ttapjpaitorfdttMbalrfM I vUA iao(a«al^ta« 

momU «Um kit, aad acifa plaml la tl« ' tkM Bnck'^i^ iM««4Vpa«tel^b4taM avricfet 

«»dci« tka 1 1 *1 i.liiip—rf-rtharwttphiaifc H ai ir SS 

tllb b*aaMirt<wMMpaH«(a»*«tt«a** 



tiM 



V Mil, aar ^B-i A^ pfaae tbt 
nliaNB aaw^ yaaJlajtUolb. 



ii aMd to ifab ^. r«« 
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f, Bomntimosriillcd "rotten," broken, orcrjnrt*!- 
Thu "die*,*' or M thuy an Mdiod in thv ttvat 
ol Eagluiil, "w-hu-tlnt," B U, riff. 38, aremadaof ateot, 
mrfenMd anil tntmrinif, uf vuriuuB tattin. Tlisy sru tUi<d 
IB tboBm or tiolilor at tho fucit, ur wiciiHiiint^ii a iJEUo wuy 
up t}i* bonrh, in mich n ntaniit^r thut thuy cud (iiuilf l>r 
tnlieii in and imt.. Of conrnu they iiiunl 1h> Kcnd rcr; 
Armly. On thr nmiLll nnd o{ the mundrel D ihould tc 
(<inai>d a anutll hook-hiMui— [m« h'i-^. 27 uid 2»1, (piactly 
the ■iu.ne of thai h«ulod pin wliidi funmi port uf u HwivM) 
Id enaUe tho slil-hook B [Pi^f. 27] I'l i^ntcb luild of tho 
mtiidnl F. Thn ImuI in thctt ilrawni with raimiKiUiiii pmnpr. 
omit gearing, or othi;ririiM>, thrniiicli n Ko. I Kliirtlr; 
thou tliruiwh No*. 3, 3, 4, &, (!, oua *, until the rctjuinid 
aulMtODiM U obttuuod, QticaaiunitUy iiniividinK it u re- 
qnind. At Fig. 2* tho motiro iatoo m Koined b_r & oof^- 
iAmI sad BuuDn C> H, tiimwl bf tbo winoo T. TUu dimt 
are ahown in uprlinn mt Fig. 28. RomotiinoM whm'Iii arv 
ued Inatead of wbirtlc*. Thow roncmHo thnii- imllcy - 
w^Mla vorkuiK to^th«r, mo u to fona a. die. I^cr do 
Hie work mucli luoro wimij, but ait ntiurly iw wolh (!«id 
drAitti pin<w NliDuld ho at mi ncjual th)olnt«.'U t}m^iiKfainit> 
and ivM fmm Any itrritrhcH ov iniirki n-hntovcr, tuid hni'o 
dw anil tougbattm <if itud. 

The Lead-Pips Press. 

Thi« is QB ImpiovtMiH-nt upon all the befwo-rwited 
nwlhoda. It in adnptul to niuke i>i]M<s to soy gniigo, 
Utugtb. aiu) quality. TUu P^jiu Vmiii Iiua unJurgonci lunujr 
nller&tioiu, but the 6nl tiriiKipb^ ii Ntill in use. Fii;. *2!t la 
■ (cotJonnl tileviititin nf (iil> original lip? I'rciui of J^rHiuuh. 
I OMUiot do bettor than nfcr mv rc[ult.-r« la tli'U old and 




Pu. tB. 



origtnki ipacificBUuii of Bnmab'a patent of 17I>7. I shall 
alio nitr my rcadon to tho otMnu «pedAoatioD of Thoinan 
Bunr, Ilajcao, KUis and Butr, HaTiwin ■nd Ilafiim, ■Tk'hii 
lUnd.Nuwtoii, OBrdiner.'WwMn, aud othom, m that if thi*y 
ohould gtt vtith tiny ■trang*) prtm thej will nut bo lost. 



TTfi will LoVo BfsniAh, who, tn his writtoa upmiiflcation of j 
ITi'T) diMcnbosaiiuuhiiu), iiahaaaTii,ahotnBgatMwiiictlLod) 
of innluiigf tuboa of load or other KOtt tn«tAl of all dilBOOMkona, 
iLnd of ativ tiivtm length whnteror, wiUkoat jcdata. Thla in 
|>iirf(inn«il liy s pnKSW of pumping or forcioff lesd, Act., in 
ilM li<|iii<1 aUtEt. thniuirh mntal nl01l!d^ by 'Miinh tubM of ' 
any Kivnn 4ui)>o or niiic may be made with fitxtix. pxppdilloa ^M 
imd perfect aRcitiscy. Ilcformf nJdndni pot [A. Fik- -i^li ^| 
in till' iN-iiln^ of wliii^h i* li\vd a t^lindiir of irOD, B, with a ^\ 
pjatmi, C, litti'J itiui it. \V!i«ii tlie Inttiv i» piwMd down 
with I'.iiiiHiilirnihlo (ntw it impnia tlin li«d tlironf(li ma 
njHTtiiri^ ur dir, D, lixnl in thn iridi' o1 thp pump and pot. 
l^iiii din in <.H]iial in riiiU' bo ihi' outJtidc dimcluioo* of tho 
tube iiitoudod to bo tauiio. In the end of tho mould tnbv 
or djo next to tbo pot nnd pomp it llx«d a ctom «r bridgo, 
K, intn thA fvNifv af tJriieJt it JUieil n naiulrfl, O, or oyha- 
clri< ':tl liiir of iron or Rtog], ttmiad potfoatly trail, and od tlM 
diiimi'trr I'qiiid to t3i« inaidi< ar bora of tru> pipi^ H. to be 
ruuIg. Tlin dio or mould and tbc (jlindrinal bnr miut bo 
is HuikU dogroo dimitdahJag in diameter toward tlio 
pit4'i'niil end, which oxtmotty muKi tcrminnt* with tho 
imii of tho mould or thnraahout. Of ivturitft thnro muiit ba 
EUfHi^onl nrinniiiir in Ihii crami or bridgn and Iha die to 
nlltiw tliii Iriui to Anw. .\t 1 i* ihiiwii a piirtion nf llm 
li-viT by whirh Ihr piston irifnrtx^ down. In iJiis way any 
lunK'ib <<r K>^i' <ft jiipo oua be made pcrfootly eouna and 
witikout A Mit^Ic jowU ^^ 

Burp'ft Pipe Pr>ess. ^M 

About twenty* Uirco yf-uv ufli-r Itrnimili ciuue Ut. 
'J'honnM WiiiT, wh,/ clainK-d tbo liglit of niukiuu yiviea 
of load or other imitahlo in«tal b; pieHUig It or lonrlng 
trt« mnuil in a *aIiJ ilat€ through un apertim of tha form 
niquitnd, not liy drawini; or rolling i(, na la tba pramt 
pnuttioe. He sayn that bin m.-irhinno' ''>'' •naUng' pipM 
oiMuista of a atrung Iron cyliiidor or baml, Iruo wttli 
paiulld iJiloa, for a piston to work ia, open at ono «iul, and 
dIowkI Hi tlio »tiu<r nnd, riocrpt a holL> being left in tlu 
oaaSn to admit th« pipe Id pam through. Intu tbla bulo ia 
fixed a wajritor or thimblo, tho bcdo uruu|fb wliiuh U tha 
exact aizo of the onrjdds of lbi> pipn ititi.|ii]»1 to In made. 
The wuHhcr ia made to tnkr out nnd in, bt allow uf boing 
r>'|>lLici>d by ollicra. A «tronir pi>t<in in made to fit tko 
iti-.i>|.> -f t\)<- i*yliiulcT, and in thi> I'lid uf ibia [riatoa wUoh 
,.'iii-ii> till! I'jIiitdiT l* tix«<d pctiifndiiMilm'Iy aioundMn or 
md, the longtti (if tho cvlinjbir nnd Lhu diameter uf tha 
initidi* uf thi< pipe intiitidmC In bt> mndir. Tills rod ur cxirc ia 
IiiihIo to take ott and on to admit ai>>ilh«r. iind it loay beof 
Buy iixi>. It m^iut bo large «nou];U to huld auffidtfnt lead 
to inako one U-niith of pipe, li it i« Qin. diameter, and 
Ift. long, it will rvsqiLire to be at kaiit tin. thick. The 
mniuier of indng thiit appamtiu in aa futtuwi : The eylluder 
inAxodTMnpanwoiilarlv, with ttiu uml uppennuat to wbiuli. 
tho wiuncr la fixed : t^n platan in drawn down luiUl fl 
nciirly nut nf the rytin<I<T. Tliu uppui eud uf Uh.' core 
rud will tlwn nnpear Ibroutfh tbp wiitre "f the hole In |l 
witahn-: if itakould vary it mUHt be wedged in the omtraJ, 
Clean moltrd load i» then poured into thft cvUndar. by tk« 
apHM between the nnn; and tba waahor, imtil It ta fulL 
AftoT it han Minod until tli» lend iit Met thi' pliluo la forced 
into tba rylindor whicli pnum!* out the io&d thruuglt tfao- 
aiMTlur' bttwccn tho core and the whkIh-t in Ibo foi 
pi)><i. Wbi.li tliB piHion liaa preaagd 'int all tha 1 
pipe U xnn-n off mImivi- theoorooriod. Tbepialouia 
down ngaiii In itn funner plnoe (rii., neony out of 
cylinder). A ibort pioco ot plpo win then nmain. aa aa 
tU)f lip the pAflugu or vpaoa wtwooa tba oore and ihu 
or wa*l4CT. Tv oleor tide paMa^ netted lea>l, hea 
nitarly tn a low red, ia poured on ce the pip* rt'iuainia^, 
wbidii aoon melta It aw»-, aad tba lead mii*t l« (nntinuea 
pouring imfil tbe cylinder it fall aa beforv. To take tii» 
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mdted lead into tho cflindar a nniUl hole u eonutimea 
MB|)tafwl, wUoh L« Ht»p|Mid up irbea not In xute. The 
mrthfifl ined to foive tlic pliUni Idio the cylinder bdiI lo 
draw it bttdogwn W m follown: TlMvj-liudier ia ttiod (liy a 
floagv csat themii fur LU&t iiurpoael in » penwudiouW 
hoU tlitowli tlui «mtn) of th» bip of Um frunaoi m power- 
ful hydniuui p ro w in mich a manuor that llio ti]i]tor vnd 
sppMT* above the frame o( the proai. For Ihe purprwp oi 
■COM* tu pnar metal the pma la made to ItcAvc upwnnla 
■od Bo poll Wit ngaln. The piatrni b faotcnod In tho 
facMviiiK-nid ol tk» prooa by a eovvr, so that It can bo vanly 
t«k«a off to H«iair sway the l^nwl that mav han||- on whon 
Um com or tod U to b* ohang<!<d. tko cyXindtr ahaold bo 
wuned befura bt^nnin^ to xue it, aftrr it )iiu> atnod fnnn 
vmldtiir. by maldiiii a amail Are rnuod it. Thix tlrinn it, 
aod in^a It work &a ouior. Tho forogoliig an; Bntr'a 
uwa wunla. 



Other var4«t)e«orPlp« Press for Tinning Plp««.aEC- 

N«zt ooiac* ]IaRw> in 1B32. Ho Gxea his prpo* hori- 
sootaSr, and, iru>t<-*d of a hydraullo fnm, bo appliea a 
lomarnu m^rtiw, driven 1^ coraponnd eoc-wlieeu. He 
BOtbing, alUutui^ the 4m to voni pipM in thia 
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BDtaaod Bvir, in IKId, (ibtainnJa patent for tinnin); tho 
ptpo as it ia mudo, tbia boinir <loac by niLuvuiK tbu tup 
|iart of tho 'lio. an oa to fonu t, mctiu pat to iiold mf'ltuLl 
tia, vhkh roau t)m aUnar tA tho lupe. w it ia luroed 
■pwapb lhr>iii/h tho dia, and tlio iiKidd ia miatod by 
povrtav Mwliwl tin into the Uiji (if il an humi na it riam 
afaovouie nandrd. 

Hie till la krpt hot by n ftro round tho pot. Pipca vstv 
tililttd iiMilo in Ih' ycur 1804. 

Hanaoa and Huiwii, in the yoar 1R37, fuUowod »p Kllia 
ia Yia fanntoveaient. IrMtaA «( the long matidtcl which 
wsa^oM or fixed at tho bottom of tbppiKtonor pliin^rof 
tfaa hydratiUc praw. itiia mandrel ia [itj^dly lUvd to ». bndfro- 
^Boe tiuide tao cylinder tat tho ]in>«, and uuiiconirii! with 
tiw die opcadafftM lower cud pnjtriidiiifitliHiuKh u> It in 
Iba aaiM prine^la aa Braianh iw<l, »n<.1 whiiili is iiwit in 
tlw hart firMin. Some toad vorl:->rB say y«n cannot gei 
tfood pipe pnaacd in thin way, Thonr* who aajr ao kniiw 
QiiihuiK aboat It, na I li&re proved Iwlh wava. Ail Ur. 
CLackfl a ptVMM iuv nuido in this way, and wUu i-na make 
better pipoa}' 

Joka Rand obtained a fialeat in \^\^ */> make lend pip« 
tr>MB tliiik. khort talmlar rinf^ of load, wliioli, whon put 
under a powrerfol phmoDF, fltt«d aMurati-ly In a oyliudrii^al 
ohamber haring Ola* in the botttnu. ait in Burr* patiml. 
Ho prodnoed lead pipe witlmut iujiu-r to tho Axq omthrr 
parta of llie appamt.us rmultinir from thi; hmt of 
tW Bw>It«a metel. Tlur< waa toij littlu uaed. Of «otirw^ 
lead pipe made in this -waj waa too bard. 

llif-u. in 1H4A, Mr. }lL>wtan. a patent lUTcnt, reeeired a 
tmumuuioatiaa from abroad, tuul Uwk oui a |mt«nt \a dn 
tha inmle at luad pipe aa foUow* : The flml mnndrol In* in 
Branah'a and Haivun'a patmta) for thii purjKHici of thia 
ia wc Bli on ia made huUuw, wh(Tnci> lateral puoagw OMm 
into an external sanalar reoc-w. Th'C riki-jty in Uw nuinarol 
being in Mnununlratinu with a chnmlxr attachod to tho 
appanina oontniiiiny the uioltun tin. befuiv ctiu ni^wly- 
fonnid pipe i* fanvd oH ihe tnvX uf Llia miuidrsl. it paxan 
ora lb» annuW n-taoa Into wliiirli ihu tin mtiiiiiiicn la 
fluw lbnjtiKi> till' iiitenwlpaBai^iw. and hnnvi br-.m^ht iuin 
rontacli will) thv tittemal mirfmiv ni tli<- pipe it ntliu-^lie* 
llantflhon^to, forming a eontln^ tho thiokiKiB nf whl<^h 1« 
rei^nlatMl by tba idxe cf tho eud of ilic inuiutrol which 
•■UOtlHM the Murf ace of the tiu us Mil* \viv\ i4pe la foroed 
off. Of atmrue the part« of tlie ma^hiiiti whiuh eoatoin tlie 
da omiAlocaRif uUy kvpt up t» the Jeintwuf huat nuoeHaary 



to pmeTve the tin in a slato of fninon, hut net too mueJi 
lieat. 

The beat and ohenpeat method of tinning: b»d plno (only 
II tiua it iniride and out) In Xa pam It Ihroi^ a bath ol tin, 
the tin bfliiiK kept about lOCbolowthafuatagpoint of lead. 
I alwaya tin my lead in thia way. fif yaii watf tlum donr 
proptrfi/, dt ihtM •ifiurtilf ' > 

O. Porry Gnrdlner, in iJie ynar I85I, mada nijaiN <"f Itiad 
In mch a mannoi that during tho prnrraa of nuUdnir the 
fibrr? or im^ wa« luid cnimwiae inntead of lon^tudinally. 
The kod wR^pUoiidin adl«chamUtr(aaini£agaa'apntvat|, 
which, nrhilut the mot^ {a fc«faiK ftveod or drawn out 
throngh the n.nnTiUrnpnninffbotwannthedionndthe nndot 
the rnro mandrvl, i> otoaed ti> nrrntvci. Thijt motion of the 
di" hM the otroct of laying the grain or fibre of tho motal 
tranitverao to the nxia of tho pipe, wnrkinx nnd drawing 
round oAd roiuid. In thia way, pipoa of greater ativngcn 
am prndurTii, and t]io praxautc nnjuilvd to foRO tll« moial 
iliroiigfi thii die eatuen to ntrolve dnring the nrooOM b eon* 
McliirRldy rt'dueed, llna prooaaa ia not muidi naed ; it ia 
Nuiuhle for tboCuiadiitti water pipe. It bua a rory prortty 
niipearanm. 

John Wcctn, in 185^, mado anreaa witii the ram and 
nknpinif dio xilii or in ama piooc, tor making lead pipft of 
iargt tita. He makai nao nf the hydraulfo preaa. Hda 
preM haa two pistonii, tho intemnl one flitd, tho other 
morable. On the monibla piatoii ia a roeeirer for tho lead : 
thn oiitaidn (if tlils ronoivcr, nr ratluT, tli.P QXtirnuil port of 
tho iniiidr, forma tlic oubiido er die for formiog the nutaida 
of the pip"-', l>n tlnMnwi-Jv jiintoiii, nl the upp«r«nd, ia fixed 
s kind of bell, tho innitlp of whicih is fittod truly to thu in- 
«idu port ut Uio iw.'fi»iTfcir tiiu luad. furmed npun thului>af 
the iiiovablu pintun. On filliutf ilm nswiver with lead, and 
inciiigHEi uiiward miitiim t4i tlic moralile piaton, it oarriea 
with It the feud. Then tha lip of ibv vup (fixed on the in- 
tomal piaton) Iwing etatioiuu-r, oomoa in coatari with tho 
kiad, and on mffluont foreo Wing applied to th.i> mAvabIa 
piaton cnuaoH tim load to bo miiiii-red, or n^uimiu'cI, up be. 
(ween tho rxtnmal part of fJiiT iiwide ci( ih« liwd nxricwr 
nnd rhnoxt'emnl purl, nf tho flxnl lup. In tJiiaayntcmthera 
in no noocxaity f rir thn whrilo area if the ram to cumu in 
<on(Bot with tiinivittdi tbia rcdu''<-« tho uraount at pfciwiire 
tu tho lenut poiMblo fraction rviiuiiiid for the work. Thia 
ptvaa IiKtki ui^fiunly, bnt wof ka oKwnlin^ly wi'll, no doubt ; 
tt ia lim Imt for large l^jani- 

In I8.)il, Mdwnrd K. fktria mndii ilii atipnrutiiit to force 
load ttiniugii dim witlitiut a pIunfCT. llc> iipplird itna- 
prened air, He uUo claima to be the iiivontor of caainff 
■c-ft ni.L>Udpipe withblook tin; nUoplating of ahceta,whi«£ 
wna done b^ Uudd in ttiOl, and Burr ami KUia. He alan 
eluima oiiatuig pijteii witli indiarubbiTr. Of thu bitter ha.' 
mNThave been the inrciitiir. It i* tiMifnl in f nrnty wontfaer. j 

John Anthony and William T. Clmfi^'a nreania farinanl 
faotaring lead pipe in ouantitice, they not Wsf[Hataaficd I 
making one at a tune. ThdrinvontianoonaiatBinoombinii 
twoor moiT«dicii,eithor acpamtelycrintheaarnDplatea, witi 
ooro baiv flttod to uucb. W viiurw tliitir dioa rLwiw th 
aupply from tho aamo cylinder or invtal niHimiir aa 
Bnuoah*a^arr'a> &c. 

ChwteaFolixfWrille'a int«tiUoti lo tine (he internal partol 
lead uipii willj liii id niiwb about tho wuiie iia that uittcoiTod 
by Mr. Newton, th" difforenry? huing that tho mandral 
(whieh (« hnUow) i> filtod when the etiunp or abort end of 
the riipe la aboni ijjn . nXton tho die. Thia ayaUrra ia not »o 
good aa that conoeivcd by Mr. Kcwton. SoTillo also «launa 
tinning lead pipe* tw thoy exude through tfair die, Oiv lin- 
ni[i|f Imth, Bee. In faot, thnro U nothing TUtw in tliia in- 
ventinn, bh tbr bath waa known in tho daya of theolddraw- 
beTvi>h, mid Ncw-inirM pmoewforMlaUaSBvilla tJiirtean yearn. 
Mr. (Ttiirk, of Ilnmmenmilli, ban jnol ''ampl(?ttd a palunt 
for pmudng lerul-pipc He biui two iMUtaiiKni, whieli lire 
ttorM by oHt ptttini. The oontntneni ai« made to nvolve in 
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mich ■ niitnnor thni ho vtax fill nno vliiUt tlm ntlior i» bainf; 
pnnMod. irc clainii tho Milriuitngc of r.hn mi'n bcin); nl 
work darin^t tha timf the Imil U mliAiljiug, or mthor, tn 
lue his own wordA, liu mou nn biuilj ciik«|{o1 prceuanfT t> 
chftT^ whilst nnothcr U oaolinfr. Tli« men, who evidently 
thormifithljr nndcnitood thar irork, pivatcd onu oh>r^ 
wliilKt I L']jiiiutit<d it, aiid ttio upcntUwi only niu.'ujiii>cl 
them H} iniuuti-H. Thuiiiitli only 4£minultw. tlijii i^iiiK <>■> 
Migitinuiilly in » jr'*«t imviiiK, Tlic pipe wim pixipt.Tly 
wiirknl, iitiil uTcTvtliinK ni first- divw Htjk-, nnd I pntinidcr 
llint Mr. L^ltirk'n ucw prow it> tlio tH-at mivo mm whi''h I 
lia,ro acen. I should UM masric tliat 1 tna mirpriiuNl to 
Mu tlu' gTvut improirunient in thl« film tirme I lut cxiuuini.'d 
it in 1867. Mr. Clark liinimlf utiuvi-il uie owr £3,00« 
wOTtli of pig*ln>d wliidi hi; hud iiblAiui'd tram ilniia, ice. 
Of Doiinw lio Hba on tbiwo iro^u rariTlMiutury fiinuiL'M, 
roIliiiiif-itiUla, fonr vr five piMMti, (uid tlio beat nnuitiini-ry I 
OTCT *»w in It lead works. 

Other> U»o9 of the Pi^ss. 

Allor fnvinfrthoputicaUrs of thu pip* prtvw, I miiy here 
rnn&rk that the wmo a|)purhtiis in cmploftid to mntcQ 
tquureaud olhi-Tiihfti>wl iiiiitis; and ultti nolld rodn of l«ail 
(or uartriilKBo", lusd wirv, iii)iifurfuruiiut;ditTeru)itU'-(iliM{>M) 
MrtTBjjmlj^ wiiuluwOiaiiiiji, luid tlte ban fur niuiuiiK the 
ulneti and miuiy uthur purpiNirri. 

Ths Author's own Press, 
[.v^ FiK. ao, pa^ :i7.] 

T rftnimt fwuui oa ^rithi-.ut tfivinK' tny rcndnr n ^i^^w of tho 
Mmphi anil T-nry rffonlivn prcHB invonlod Iiy tnywilf. Tlio 
drnwinD' rwpiin.'" hul. very littlo oxplnn.'itiiiii. Ftp. ai) 
nhDwii DuTiai' " Impmvi'il lyiiuj Pipe i*!!-" " The pi|)c A 
ia oouDtctvd t« u powerful pump, PAy 2j toiu to the square 
innb. lliiB pip.' lun^yro iTut^r iaU the wmtci oylimlsr B. 
*iid fotww tlio pwtwn O down into the oyliiuli-i' for l^ind D, 
vrhtn the li>a^ beromee Ktajirvfeed And i» wiiiirtcd out nt 
theholtom holwi?»n the die R and the nuiudrcl G io tlie 
ahapa of tend pipe H . Th« die oou lio cit»ily rcinnrpd fiti- n 
anuler or larger uu(^, or fur any utht-r Mud ot die. Whi-u 
Hm luail Im all priMM.'d out, the wstor is pampcd out of th^- 
w»t«T cylindtT nnd the ptalcm rJaw. A miAll pi[w ix nW 
fitted betwe<4i th« (iiip-lf«tbFra, L L, whtoh nt^boa water 
tu (lie tiip oup-leatlier. nnd whioli (ones tho ram urwspds 
intu thb eyUuiler B. Then fill the leid cylinclBr and Again 
pieas out. Thht load cyliudcr itt kept hot by etoum aiid 
cmdemcd water fiwm ihv boiliiT which pwon round it at 
[1, uidu alto one of my impioTfnitcnta. It >1m> qiiii-kly 
aoUdiflM the lead, m> tlut no trau) ia loct in waitin^r lioffrro 
jinwrin^ the dtaroo. The pipM to they un ptnwd lun 
Tolled op round a drum In 60n< coils or bondlaa. 

At KK nie the flnngn for Axinn ; LtiT>L oro 
1(«t^er cop« : M SI tho checks or liitn of Hk pnaw. with- 
ntMiidiiilF a straiti »f 300 toiio, vrhic^h in at tilai;* put an thin 
NOm; And at Nin ahnwii n plitn nf thn nuuidrnl UAm n.1 X. 
^Ikis [ir«^i (sii U? miidfl to work I'ithi-r w;iy up. [ Kiir Lfwl 
imaies to pnm up hent letid pipe, snch ua aoil-pipo licndt 
■iidin-lTapa.Be«Fl9. 193.] 

Tikbl« Of Lengths, Weight, and Working Strength 

of Le«cl Plp«. 

Lead pipe, OB all other matcrinb, mrics according' to tko 
■]iuility, for iiutKnee a hard, ti-uiicioiui mntal will, woipht for 
wnight. nUmi u Kn-alur praaaun tn tlie itqaara ineh thun a 
Kifl onii. and uu thia aouount thn« i« no mliuhli; tlii'ory 
vlinvby tlio uctiiul otrintrth uf knd pijint may be doler- 
niitml. Thin tdhli: in (nki-n fnim actual fipRnencc, and 
not workL'd out thcorctdoolly. I'or pitinp work, and for 
jiipe* iuTuifr vahrcB eloninff inddetily, tho wiaghta nhniild 
M half as mutih affaiu bo the lengths of j^pa, ao aa to allnw 
lot Ibu la^Tgitntuin. 



The Icnirth nf a <xul nr bitiullo at lend jripe for )tn.. ^bi.. 
\iu., jiii,, uiul till, pipe* ia 60ft. BomL-tiinta liUi. pipe 
runa (lOfi., but this ia too hcuTj b bundle. The coil or 
biuuUo of '. tin.. Ilia., Ifia., nud Sin. pipea ia 30 fu«t Wg. 
OtlioT or Urgw naee an msdo in IcugUia only, for which 
aw ImIow :— 
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£0 W lU ISO 130 lU IflO IM {mini Uf tor uuDipai 
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170 wa 3M 3M tag (.Ul fur pump werk^ 

XO (For pump*]. 



LEAD-PIPE PRESSES. 
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Fid. OIL 
P. J. VAVltX IMl'BO^'EU LKAC-PIPE PRKflH. 



B6 



ItOLLlKO MILLS. 



SodFinawpraMcdfroin (to lOIba. to tho foot *up«r., 
and to lliu (oUamnff aiKiMv in 10ft, Iraigthik U luiid-inridft 
tbe pi^^o* nn miaoh mero erai. mi mnjr tw mitdo in Itrngth* 
ta ault tlw job, which b » caTwidrimhlFt BdnuiUffo mii9> 
liiiu*. Tliey ulioiild Kltruys be biiml np or dmwn, mC 
nyjwr' iittt^, ha Iho «ol<Icr le too Ado to dtand. 



10 TEXT LKNUTH. 
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"Vmom or OoMKinmoir ok Uab Tvxt Prk VakDu 
ebo (tn., Mlln.. lln., blOlii., |ln., T-lAln., )ln., lin., }lii., tin. 

Wclllit In t». !■! 7t 111 Ut 17 Si n S7 «e M. 

WrranT or Trs Pii'« run Kii.tiiw, ftc. Pm Yawi. 
SIm l)n., S-IXIb., Jin., Tloa., lln.. |la., fin., {In, lln. 

VfdnMlnot. I » 11 H IT B » » M. 

Our next will ho ihooi-loud roUlog mills m fotlaws :— 

The HiBtory of the RolUng Mill. 

ThUraachmii wnn liivi-iit*il in the yc«r IfiTO. The (ol- 
luwiufC i» B ropv of thc! [jri^fiiiul pateiil., im) thiit there r-iin 
Im iiu Kd»ta)[c about tbu ilutq, tut i)liuiih<ir« think roilU am 
of very nivcinl inrwitioii : — 

"A.I>. Ififl" No. 244. 

" EaKiiin or Kollem for drftwiafj I-w»d into Sheet*. 
■ ' Honani fcnd WAtaoVs P&t(>til. 

"JAMES THE SECOND, hy thpOnux- of G<k1, Kiiik 
of Bnaland, &:(jUiuiJ, Fnouie. and IreliLn<l. Dcfttiikr of 
iho I^tii, &l^ To All tu wtujuie tho«c i"*i.iita ahull couui, 

" WIIKRI':AS wi* (It* iuformed that Sir Pliilip Hii nmrd. 
Kiii)(ht, r^-ca*^. «nd F»ncij.Wat«ni. Ewjiiini (now Sir 
FranclH WBlH>n, Kniglit), Imviug found out A New Miiim- 
favliirc. Art. nr liivimUrm. By a wrialii Eii/in. ur lU-IIcr", 
ta Umw, R<iU, or Mill PLiitm m Slicct* of Iiddd, by tbuni 
Coal or Propnrrd for that PuipMe, did at tho ttawionii 
at IWUiUDCiit holdL-n a! Wcotmiiuter, la tha two and 
Iweiitiolh yi^Mv of thu niigno of our donnat brother Kinfr 
Chitrl(« tho StMiond erf blisiued memorf , obtclna ait Aot nt 
Fu-liunent far thu Unlo. Vw. niid txetdm vt tho Mid In- 
Tanoon, (or tliu Slimlliiii); stul PrtMetraoon of Shipp* uul 
ShiDpinir ondy, to Mntinui! fur five nod twentr jooivfl. ■ . 
Aiiu vthiTtM wpc wc liJiowiai; inf'jmi*"! that thn rjaht and 
Ijlk It' the »aid worke or Invention an Aot of PnNlainmit 
J* oome to thn hnndu o( RichurJ Iviiijiht. Esquire, Chiirlw 
DswisuC. Doctor of Lawn, 'numuui Av-ar, EwiiJrc, John 
W«rtcr, Thomu Hftle, and Midiiuil IIiUg, Oenllemeu, who 
haYeiiii; huinhly rcpmcDtvil vnto un thai iaoo tho pawing 
of the aaii Aot th^ doo Undo the oiud luaaufwtuKi, w>arke, 
or inrenoon of uulVd lend itujr be of |ro«d vm for manjr 
Otha pnrpOMa ai well us Fhoathing of ahlppa, and having 
hy ttor hnmble potiiion besought va la pmnt to th«ni the 
•olo TW aud exorciw of the Mid invcncon for tho puipoww 
afoTOMid for the tenii of fourteen ypniwi, weu tav ftrmiuitmiy 
pleaaed to oondMi-i-nrl in ttji-ir htuubb noit*-. 

■'KNOW'iT!ETm:iti;Fr)IU-:, llmt we^' bfriiig willinK 
to (7heH4i nnd rrorooto Ul laudable <l^d^av<tun and do- 
aipoMt of Kucb our mbjprU a* hnvo by tlirir iuduatry found 
out iTwfidl and ProlltJildn iirtn. MiMiriri, uiid invencoua, 
and to ^« md that t)ie »nid Ilirhiird Ktii(tht. ChoflM 
!>■> i-tiiuit. Thcnnoc A|r>r, John Wurtcr, Thoiniw Hale, and 
Illivhiii.-1 Hole may rcapo •ume fruit from Ihcar labour and 
ciltarg« ill and ooneoming the p'lniiao*, of onr ipMiaU 
graoe, ooRaitie ktunrledg*, and mm* moocm, have gireu 
and gTaatod and by tbom Fwnta dos giro and gnnt vnto 
(th« above) apeefall lyix-ncs, Pomtr, PrivileRC, and au- 
thority. [Then thin ^^xx on to wy Ifant tho aeore panuna 
ahall put iiito [truotiou aa follows-] At thntrv ot Kmo of 



tJi<-in' ownc ptvpm co«t audcbaiFW, crwt, wa, teacli,ixRv^ 
oifee, and put inta praetioo th* «aid moBafaotiuv, art, or 
in vitncori tw tvnttrivod and found oat aa afotwUd •• mil 
for Hlioiitluns of nhipps aa for an; other vw or pargom 
whatauenir. 

■'AND FlTRTllEK. weo doo bythne PrownUfbrTa 
givo and KTont vpto ftho abov«-UBmi.>dl full Puvur and 
authority, ha voitiir fir«t obtiiiiiod it w*mint in tlint bvlulfo 
with (uuintouiw of mnuLnhln nr oth^r UwfiUl ottoer u w«Ii 
wilhin Ubertitw MHWlihiiiii 'liirviin^ounveulent tlmaa In tha 
day, and in la-vrfnllinnuiiprthalliiuikeBeanihEaany^nmta 
the Buid Kingdom of England and WilIc«, wliere thnv 
•hdl K' itiat cauw of mniilion of ponuiut imilatiiig or vne- 
ing thiA invoiin-in, and ttio workw found may bo aoiaed 
Tpim, broliuii iu picc4?t>, dpfawd, and npoyled, and the na* 
teriala left in Lbu hitnils uf some ranslable to bediapoMd of 
in Huch niiuiuot aa ■hnli be directed." 

Tliiii [wtviit met trith great opposition from tbe ptiuibeia. 

Pube in ISO-I rolhi lead with hot rolls, 

AftDrwardfl comoa Burr in I8:i9 mtd oluioB roUiitg load 
with ToUciv hcntM inth hot viiLer, or ulhorwiao ; then in. 
the same patent Im wiya, alt tehii-h, ho'oettr, it tettl huvm t» 
tngiium iu hnling rcltertfur ot/itr fmrpMa. 

Operation of Milling Lead. 

Thi^ liiid to bi> millod in fimt iti'.iltwl and twnt iii an iron 
nan nr murild, abnitt 7fl. long by fium 6 tu 6 (t. wido and 
m>m (i to il in. in thi«lcDet«*, actturdint; to what Dubttanoo 
may h» riogiured when fiidatied. It ia then puaM-d bolwoCR ^M 
the rnllora (or, aa It la tenntO. tlirough tlie mill to bienk H ^| 
down). Thia uaiune it to aprcad very mucli iu lun^th, 
•ay to 30ft. Inug- It i« then 'dUt into hnli-cfl and thv tym 
Inngthx tiigcithpT aeoin MVoral tiraos pansAl [of (>ourM baolc- 
wurdsnud furwurdij throug'h the mill, whnn ibo roHcra 
(luimetiraea cnllod DTlinden) ara bp)iii;liC iluwu. ur together, 
a little ovcrv rime iJie oheet pairaca tbv nytindoni (the ah«eta 
fihuuli) nut bualloved to run nnt or tlinrr will bu thetroublo 
of ]fiiii'.tjiii^ llivm iKtWfm cylindvn vritli the alaztiiw bar. 
AfU^r tbe »hl>^t4 aiv millnd tliuy ar« rolled Up, WOgbed, 
and clamped, thti uvimbor. It'cVtb, thir^knoM, in poaad% 
petr aquun! fuol.. lud tbv WL-i^iit, oh fullunrn: Suppoatt a 
■hcot to he ant. trrng bv nay Tft. wide, GLIm. bad. DiiB 
should be warhtil aa fiilliiwn':— 



Bhcst of Lead 



LancthSI 



But thio vheot whloh is takon from one wbich I hara Juit 
cut up wua markod ihua : — 
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Of uuuTK I ncod not nay that thia irroKularity ia 
owin^ to the milliittr and the diffurtnoo oif thfi dai- 
dtr of tho Icikd : thcrt in no tnill In the vi^M whiA 
eon ttlt<Tr Ibia. Tbi» ia what dooelvtn tbe uluniber, 
lonii-worki^r, buildui, and aruhiU.<L-t lii eatimating Inul 
wark by mroHun-nir^nt imtitnil tit guliiir by what ia 
proper and j'u.it— thu wuivhtu utdr. I gtvu thin Bimjily 
f} iJiow that Icod-wvrk t^nnot be ratwsurad to toUf 
with the weight, o^wolally after It u l^d. The lalUinan, 
iw a mlo, muJuia Ua lead hieavlor than the mme la atainpad. 
I huri) nfl«n out np 6i and ^ lb«. lead which hsa oeeti 
ttampitil and noId fur SUmu Aa a hint to mlUnten, keep 
yuur weight* aooonliug to your BlAiDpiug ; plniubeta take 
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Qda into eooMenttitm, and you will bu putmniitrd if your 
wicfatdoMkcipccliacal moBauivBioiit (inwd lh>t whioh it 
ilMoU b«. Tkc HAiMi spnlie* to tlie paVMOuUi whi'ii hid dius 
IwiaMt warn. Goad nuuixl loud KhoiLld bo uf oiual thiek> 
(wm, «o(t Mtid witbout drain, liUits*, anKles, und ii»t too 
/r«w]r. OuL, in gotwral, eoarts of Ictd w tldnk at iho 

Thlckn»»« of Sheet Lead. 

Iho follovin^ iM th* thickiuiM tif •^tL^at ImuI I > tho square 
ioet, nuar aaougli tot idl pntutiual ]iur[iMi<H (but nil Iciul 1» 



ThoHB mouuivniinittt <«nnot bo takun piupts'ly with the 
ruli- c>r <Allip<.ir9>, but nxjiMTi.' ou iuftiUQUiit euiud tv tlin 
wvU-know-n Wbitwirth Di««uiuriiig BiMikine- 8li-.>-t li'iul is 
■omotiuui inudo lu thin u writing p^licr, eallod Uuniiutted 
l«ad. It i« iniuA ami to oovnr diunp nils beforv iHtntlay. 

Tho Rolling-Mill. 

I lutve dMcrihod thn old tool fur ma-king kiwot lead aol 
will pTDceed to dmicnibp thw prauinl in sa conoiM > monnar 
uponlUe. The lolling'.uull [*ev Flj^r- 31] fortliomaaa- 




I. i:\D-ROLLrNG MILL. 



Fic. 31. 



not ttm wma wag^t, bulk toi balk, •whi<h muUj ptuilca lUo 
baiUcm: — 

SkT Acubiofuotof Iiiul iKiitoIs 701) lbs, 

and AHiuorefoot, I'thUk &a „ 

)3*aqiian b]rU-13tli 8 ,, 

jth [whicifa Miuo lutd- 
worlttm ur ia 
Tlbs-loftd) ... 71 „ 

1-IOth 6 .. 

l-12th a . 

1-I.W. I ., 

i-a«it 3 .. 



fiKliiro-uf nlicut Irod w a Tny cnxtly nppajatua, iiDtoivIy In 
ttacif, but in tlio inncliinrrj-for drivuic uie mue; tberdoR) 
it is iiol. (•> W ««cn in many plumbcra wlubops. In faoti 
it IN Dvrt'lv Ui be whoi «t nil, •■ muny wbv pmMM IkU 
arliole appear to bv uiuIct the dnluidnn that RsolhcT rxich 
dlUI caunot i>iMslbly bu found. Nmrly evixry owner tblnkx 
hg has tlie rnot ur Honu? pti-ulJHr •ccret pari about it, and 
is by no mtuna [wrlifulur in Ifllling- you to. 1 hiivo ox- 
Bininod h m^ut mnuy, iiadliaTc luda lot lo do wlllt luad 
milU. If thero U to be any ohoiMi, gin urn the mill al 
Ur. CUiTh'*. at Hiunmemnlth. ThU mH] will torn ant a 
ulievt of I«itd iitt. iMig by 8ft. vtdo, but mills an tunr to 
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TIN AND ITS MANIPULATION'. 



he found niilliux eliMts Oft. wide. The vridUt h uf myut 
i n poTtaDPc 1o tiiir cIiiTtntL'iit workn' i>Iuiiili«r wlimi iiULkiiif^ 
jSiiinbi'ni, or to tkt bnUden' pliimbor when Uring tIaU; 
ifajXikliln Uii' U-ud worker lo put ikia-n wi>k-r tuyt llinn ho 
can with tim 7ft. uliiM-ta, auil ft alio enables ^uui U> out thu 
jdicatH to ail EiliimtHK^. TbL* null itnL'ir b> Minpl^v n puir of 
truly Cumci irun cirnt«(] ruUum [tia ut A. t'lft. 31], llic- 
longer tlio bi-tter, but the gcm-Tttl Icojctli i" h\-ia Tit, to !)ft. 
and from Vlin. to 'J^in. in diftiUL'^OT. Snww oi th»H« roIl<>T8 
ui« ki'fit hut Willi wiLtiT tir itLiiiu pnaaing through thvie 
etiixtnit. 'Ilia K.llcrs iirc bmiyfltl togetlier aivd ujienwl by 
mtuuiH of Ui(^ Kt.-uidanl n?|^iiIatiiiK «avw geta [toi< CC Fi^. 
31], vVirh will ndjtJHt thu rallen to tbu taoauniltli pan uf 
na inch. Thtwo roDntf are fixed ia tli« oeati« «t Qie Iwl 
of tie mill ; thm 1)«d ihould bo at leatt 70ft. Lon^ otid mUNt 
bo ptoridcd «^th a number of, any. 31n. friotlon rollcta 



(wliicli atv about boU tbo liuifrtli of tho iridth of tbe bod 
anil butt «ad to end), few (wrryinij lh« ahMtt badnrani* and 
fonninlf u it nuMM (ikrongh tha mill. Al tfad ddo* ctf Ou> 
boda are haloa for dropping a pin [H n^r. 311 into for ttta 
purpow ot formlDie a fultmiD far tbt crowbar, called a 
Hlartin^ b&r (» bar hsvln^r it claw to grip tlw lead), and 
BuuK'tluu'^ lit iiia toil uf lliu bvd it found a winding appMs- 
tiis for ruUiiig iij> the dlitwtii nftf-r milling. Iti lUiialnitioii, 
A i» thn upper roller, B cng drinng-wheol, C rwnlating 
gefir, D brl(ilnr[>rk, K ahoet of load, G friotioii ro&n, and 
U fulpruin plu. 

lliiviu^ duxiibed tixo miioua EaL-thods of CMtfaw, pM 
iui^, uuJ inilliu};: Lml, wn will uuxt too abotit ■'■'**c im 
»)!ik-r, ai witliuut tXu nuldur miuxy of tbo plnmbvnt eoulu 
not YMj well monngc. 



TIN AND ITS MANIPULATION. 



Befom firmnedliur to make Aolder rou ihonU Icnovr «nmc- 
tUng about tbc JoMcrialti of wUuli It !» cumpoN;!]. i havL' 
CQtpIsiiicd sufbieal alwtit tbi; baM.-r nuctal, load, and will 
now ptoo«od to ozplaiii tho priiioipiU mutaj, tin. 



TIN (Andently oatled Jupiter]. 

^^ubol, Sn (atumnrn] : equlTuleat, 6H-S2 : sjwvJHc gravity. 

AltliQUffh HjU iiitital tiM IxN-u kuowo probably sa lun^ 
winnv, thr rin-n iif tin noriir iii liiit fow lucalitinn. It w 
not fuiiiiil in !!■" tnntotlif iilnl«, and ilc only ow of impart- 
Anco it the il^otoxiili! or tin sloiic, whi^h iKxriini cryHtjilliMd 
tn prijaiu i9<ui>ittriilii>iA n-ith thium uf tilmuu acid. 

Thif ore u uninlly found in vmuh miiiiing tliruufrh tlia 
primltire nn^kn uf piirphvry, gnuulr, ur ctuy aliit4', luid. im 
anilc, it I* miitKl<'<l «'it!> tho mlphidoa and unciudca of 
copptr aud iroD, luid dLvj with wolnrain. 

The CoraiiJi tin minvri wnrn PCiltbrutM bcrfor* tho R^iman 
invudon: iin iilm of thn rinhnownf thi^co mini^ mny In? 
OOnodvod fruiu tbi' fairt that nt Irnxt 4,iM0 tjinii of (in nn^ 
fitniiabiit IiT their mitin itmiiiully. Tin stona i« alxii mot 
writli in Mikiitnc'u anil [inniixi and Mexico. 

'Hic Cvrtiinh niiu(.« almost inviiriably run oast and VMt. 
Tiu oru i* ulio f»uiiil iu uliitvial ■oila, etLtrmd t3i«ro by tho 
action of wntiT. Whr^n it ti fonsd brw it ia known a* 
Ktruaiu-liii. 'Fliu um ucirurc iii di'tnuliiid imindMl nuiMM, 
and in mry piirn, Thi< ptuitirai nf thn vciim la oftf^ traced 
by folhiwinK tlic strwim t<iwnrd» it« i"i>iiw, up to the point 
vrhorc the ore ceaK* to b« found ; and if done c&ntfuUy a 
vein of oro i« almwt certain t« bo diacomrvd. Tlte tuv 
lode* nr> nouly p«rpoadicnlu, and an nMnotaniM worked 
to n vciy mnt depth, n« much lu 2,000 ttvt, bnt &« tin flwirs 
an> nf a Immt dilipth, and bavp ncsrly a horitontn) atnta. 
In tho old ininni of SL Johu, in Ppiuith, oiv fouiid TOtj 
annirtjt tin Hnnnt, whore the ndaera) appeara to lure bona 
todht^ in bntichcflornuMMvahapodaomcthlu^UkoaUdnoy. 
^VIiL-n tbo tin ore ii brought nut of a mini it in known a* 
"njiiillur," and U phii^ixl in hM]i« of difictvnt qvslitioa, 
wv'unliitK Um ill! appi-urannn. 

IlBviti); found tl»o (ire thn metal miwt be «xtra«ted, and. 
thervf'iiv, tlic urr muxt be subjected la a seriea of opera> 
tivns wnDcthinff liko the or« of lci»d. Sonio of lliwo 
operationii am nwdianieal, wliiUL othiiTv wre of & vlicini««l 
onanetAr. Tho fimt in the piekixtg of the pinw pottioiiA 
of the on' 1>^ hniid ; the otl.Kv [TQrMrfr to tfte itMnpJng mill, 
wmothing Ukv u pvatlt^ and mortar, where it it redueod to 




u (.xianu! puwdui- alvjut iin. aquan. TMa powd«r !■ 
tlinn bii'lilb'd and wonhiid ta ueohuiettUy nnnvB tlt» 
liK^tor itnpurition. Samnlimeii thu ktttin!>it>if itiiU w 
mipplicd with a ntiwun ot wat«r which oonLtniuilly waahM 
the on> onward throngb a aicTO bavin^r mMbox of nifflaiant 
flnntiom. The ore pawua cm into InrvK i-lBU-niw. about 
IHft. long, 9in. dH>p, and Hay 20ixi. vriJij,lwnin;an hiolitm- 
tio«i nf {in. !<> thn fiiiits and HianangodthatMaae ftU* tfao 
o<th(v it bi-ing rmjitirst nfu-r the medhaniMllr mopended 
miiuml mattor hon Uxa cnrrit^ oS bv the wi;tei. 

'ITie minornl matter <Miiri*d aS by (ho wat«riB atlowod to 
diipoidt in iiliim!-pi[» to be again ttvutod. 

I abonUl Huy that thn bnct ore «Iupii at tho hnod of (faa 
drt^m, wtiitxr. thi< ponriT rnna onwanl toward* the ftiot or 
lowest divinioii, ami nhidi if r.illed *' tnilin>ri." The hcmi 
QUO h sow carried liy the ptixtun to a, itqiian cinteni ; thia 
benid oro ixnow paucd In tho totaioK tub, wktr-Ji in Itkn an 
ordinary hooptul tub ; it is bore ittrrod up with a ehoTol 
and thoion^ly w/uhjit wtUi mtiT, lUlnimt tii aettln. and 
the water rnnwn olf. .'iinl tlin nou-ilnriKt niitiRral ia found to 
be III dllfenmt biyeTn, of which tlin bent in nt tho bottom. 
'llio workaiAu nan ioim out etvch layer Moantclr front the 
oth(ir, aLd, if okoa enough, the orv i* rea^y Cor tlio ivMtiiig 
pcu!iv«(<e. 



RoABtlng. 

Hsiiag BtBiitped and wuhod tbo on, thn* um riall wtmi. 
impuiitiM left In the material. aticA >• armiical iron and 
copper pyrltea, and tho next job ia to get rid of tli«ao mb- 
ataooes. ^« ore le now to bo placed in n roToriMnitotT 
fumaw, with or without ohoivoal to oxpd th* f tdf^ior or 
araeniu ; the um now beramoa oonvortod itito a ysUotriah 
brown powder, which operatiaai talsoa from Ion to twelva 
houra to complete. 

During tbfa muitinff theora ahottld beoocaalaniilly atlrrvd 
to expoas fi«eh anrtacn ftwcly to the ^, andbythiseipoai- 
UoD of frc«h MuifaoM tbe Iron pyrito* U dm-'ompoaod and i> 
euiirert«d into eulphurova aeid Mid pnxiidda of Iron. T^t 
arMmio la In like maniwT *L«e «xi)Nil«d sa aneidonji ad(L 
wbiltX the gnmXer part of the sulphide of copper is oooirertM 
Into ffotohate uf ooppor, and tJila murfrraion will bo (om* 
I^eted by expueiiiK' tlie miuo In a looiMteaad atale to tho 
ail for a week or on. 

Kcxt, thia on: miut bo wMhcd, ^*.. tbo aulphato of 
eonpor la thm diJaolred out by lixivintinn ; after tthAA th* 
I^nntdpat part of the peroKidv of iron, ad It la muoh U^itv 
Umi the oxide of tin. 



I 




UETALS AMD ALLOY& 



41 



Smelting, or Reduction of Tin. 

In taitr li> obtun tbia ohjeot. tho «n> u mixed with f ram 
«1)iHt t to i bjr TPJirkt of pawdeivd uitlnsattn, or ehonaai, 
Miall ooal. Ac., knd ■ bttle limo «r Hilar ipar to hcilitftM 
tka fndan of tbo aUiccmu ^wiKue whidi Mill ranuunanund 
with iho on. lUco Uw uuxturE jaat iLunp reiinijrb to pre- 
VMrt tba fi>wd«r«d «r dtut pMrt from licuijr uvried nway bjr 
ttuuumnt of ur. Kovthrow it Jutu ■mTortiaratDTj'fiiniAoa 
havisff ■ low rromt. The shftPM boia^g ^poa the buarlb, 
th» hnt miul be vradiully mseil (or tivu or lix huim, 
irhpB the oxlda <4 Ua beoomm bv Uut ouboti redticcd, bctfon] 
tha btnt is wiiBciwi* to ouim tlu vxiilu tu fuw; irith thn 
■dlira, witli wltielt it waalA fonu Ma oiuuDol whiuli would Ui 
dtffiralt ta radnoe. H«w niau cho huat niitit it beooroM 
rtfry iaunae, to midor tho alngM fluid ; tho ndiuwd matA] 
now Bobaidea to the bottom, and In now run off itilu nmui, 
■ud Udted out into mouliH wliich will ItJiru Ui an^nr^ 
■Batfav nrn a4 loltiim kuuwu .u tiiiualiun, it^fininK, &c. 

LIquatton or Ronnlng Tin. 

The tn^oti of tin an now hMtod lo uicit»cDt (umou upoit 
tlia brd of tiM rovnrbcmboijr fnnt&M, uid ivquiit) unnit 
earn. Ths fitnuoo mtutt not bo too tiAt. bnt jiut Rif£l«rLt 
to melt tbo rich or punrr ftat of the tin oat of the blook ; 
the pum tin ht-ins Uie more fuaibla portJoB, It gcneroUy 
SMtltB or sveats awaf from the bloiJc, o&d loavea a honey- 
ooatbed allo^ whiuh ana a tiivkcr metlinff fMJnd Tliia laaa 
fnaiU* tKifcion of i)tf> liii. wli'ii n m>'1t«<dt ^ ^^ OrtUnaxy 
blonk tin. Tbo Ixwt tin i-t ti<iw druu-ii otf Into a- Moond pan 
m vhui tlM mntal in gontl j bi?al«<d, and )itypt In thia atate 
lor Stme linw-, dnririK whii-l) lime the nietal in iiubj«c(ed to 
UMKliuDof "UDctiD^." Tills is abiply donu by puabloK 
■ few nvcti or danipiah adi-ka iuto the tin oo ua h> oaiue it 
to hubl>l» tip i Uw dceompoBttuin an>l tlio eaaapo of bCmiu 
mbA gaa mm tli* wood mium Um nelt«d tin to enttr into 
a atato of TMeat ebtdlllion, and aa th« gauM rim thiangh 
tbo inollen tin au Ihi-j- tu-ing up all tho alag, diuit, dirt, and 
otfaar marhankxl Impiirititu hi Uie aiirfit(«. 

AftiT tliL- (nMbui-iit has Inim njiitaniurd for a matter of 
thnv h"iir>, Ihu metal la nkiuimud oft 3.ai allowvd to irtaQtl 
Cor » mattw <it two bouri : it is tbrai ognan aldiiimcd cImui, 
allowed to aaltl», whli^h it will into threa atiataa, which an 
duvftilly Udlul ami nml Iuto ftunilit road/ fur the initrkc4. 

The inmat awl brsL uielnl wiJl bo tabm fnim u<f tli» bip 
put ui ibo pan, uiul Is put en ono aiili- ; of caanc lIum 
pucity ia owins to Ha diiiAilT not \MMig an ifrnit im that iif 
tttti Bwlal btlcw, nod iIh t(.-n<iL-o':}' ti> wp&ratu from its alloy. 

The ftMBt quality of tho metal In fniiii<<iitly lU'Utt^d a 

point: at Ihia teoDpenttkiiolt lAvatix.ii tiriUli-. uml if uliuwul 
ta tail from a liei^-hl It will bniik inlo irrtyulur jirtniimtio 
faanieata. wfaicharv kuuwu usdirjujicd ur ^liii Uu. 

Im ^lillinif of thv bum* into Uivik (rivi^icnta in aifOM- 
what of a guanmtM '^ the piirity uf the tin, for impure 
rtw joii not l^f^pnt* btdtU^ lu ^i*^* uuuiuer. 



Pure Tin. 

Should tho tin be required oerfoctly pun the metal can 
b« uUainod by luoaiia of voltaic aoUoo. A cancvntmtod 
•oln^n of cnulo tin in hydnx-hluriu acid it put into S 
taJiM, and wntw oantiatwly put in without alirrinff np the 
dcnao nlutjon below. Pla«e a. bar of tin tnlo tho aolnlion ; 
hero beautiful nrianuitio ctyalols of piue tia ara graduallf 
drpoflited on the bar at the point of tiiu junotwn batwom 
the metallic aalution and the water. 

Properties of Tin. 

Tla i* a whito oolouKil metal raMmblinp that of ulvor, 
but with a aoft Uogv uf vkUow, and baa a higli metallic 
lualru. When Snt cut it (bxw nut line ita limtrp when pk- 
|>on.-d to the air. It ia Honuruwi thoui;h mthor aoft, 
iiialWbt)', and ductiti.', but puMiimFH littlo leiuuity. At a 
temp^fUure of about 'il'i° F. Ita dndiUly U conndoeablo^ 
and It may be dnwn Into wire, or Umlnated inlo what i> 
Icuown >• untoil. When bant it emlta a peculiar oreakinff 
aourul, and if the Wndin^ i* coniiniUNf backward* and 
fum'urdii it bi'coniM atMudbly hot at tlio point of Ac^im', 
Thia pltunoincTiiun of the hunt dt-fviida a]>oa tho mochanjcal 
alt«TUtion of the nilative uMilion of iIk ni(ilocul«a, and 
their tau-tiinl friciinn. It when liandli'd pvnt n pnenliar 
odour to llii! Smtida. It ia a UibraMy inHxl cimductor of 
haat and diiTtririty ; it* fnajntf noinl lim In^twrnn 42E^ and 
4-12° F. ; it iff not amaibly rolntiliful. but will Uiil nt nboni 
3', 103° F., and if heated much post thb hoat it will toh* fire 
and boMnoD rapidly oxidised and bum with a brilliant 
white flame, and a white powder of atannic osido (lomn- 
timm unllod putty powder] u fumwL 

Nitric aoia sttraota tin very aoiiaibly, and produiNM an 
Inaolablo bydratcd Unozidio of tho mntat. nitroua fnmo» 
'brliiK giron off, and stiuiiuo oxide boin^ left us n white 
powJur. At llio aaiiuj liiiic, owlnw to Ihu ili-ooiupu'dtiuu uf 
wnti^r, n ijiisutity of smtnoni* m r^niii:'i], whicL fuUst* into 
combination witn th(^ cxoeiw of the aeid. 

Htruug hydrochloric acid diwolree tin wUh a aolution of 
liydnipni and i\w funuatlou of atannoua vhluride. Dilute 
aolphurir. mid la wlbhuut action on tbo motol, but it the 
uonn^tmlod acid bti boiled upon it tbo tin hecooMa oon- 
verted into aulpfaatv, while oulpUuioua add eaoapc*. 

Tin MonoKWe Sn O. 

Thia ia a black powder which aiajr he prepared hyhcatingf 
thn atannoua bj-dnit^ with carboBio aold; It npidly nbancM 
nxyjri4i from the air, pawiDtf into atanido oxide. The 
bydrato ia prarlpiLntf^tl na a wiiEte povilor when a aoInHoB 
of nuumous aolts is uddnl to an ulluiline oaibonato. 

ijulpbidxtt uf Lin, Ktiuuioua Kulphlde, S Bu 8, Hud Hlannin 
aulphid^, Bn &>, are tho ina»t important. The 8a S la AJ 
blackiali gtoy, and the lalLcr. 8b 8«, a bright ydlmrl 
cryatnllinc powd«c aolufalo In alkaline auIphldoB. 



METALS 

Fusing Points of Metals and Alloys. 



AND ALLOYS. 



Irai (ana*)— Tho pot will molt ut wliitu Mella. 

hunt 2,912 Fuhr. 

Cbppo^-FfpM and lliu, faritrht n:d, front 

l.ftiWto 2,000 „ 

SDnr— Tau for Fnkr, Pipoa, Ac 1.832 „ 

BnwB and bun mota] .. 1,650 ,, 

Antimiaiy — Kad beat for tho expanding 

nctoi SIO „ 



Zino— III ttnwD bowM, to. ; bewaTO of liio Mc-ltif. 

fHoW'T TiaTtthr. 

Uupoiirv boUa GliJ „ 

Ltuul— If tlie metal la too hot it tolln n tale fil2 „ 

IiMul ImiI* end cranontea at wluto bsftt 

Biiuuuth—t'or Tory fine voider ... ... AOO „ 

Tin— Mclt-at - 428 „ 

Bo^n« to apiiil puat thia heat: fonoB 

l*iitty Powder— boil* at 3,002 ,» 

Waiwboiia aia M 
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Holder- making Table And Fusing Points. 

|acltiii)|'-puuitof luoiliB S13'',oriil'<Jut, ai-ouitliui;|j> 
[Iciul, nu wi- nitut)ii><i-'uur>'.>1ili'r U> lucU nt u liiwrr 
0, And Hi rht' sf'l-k'F very miii^'h d«p(]iid-i upon tti^ 
naiuivHi)iI()uiilltyof Ivth t.bL'loadiiiidlitt.iioi.'urrot'ii'iLloL-iLn 
bolaltliluwii, iisjointinylinv^ ii<tiii.'|fi!^)il«ai'l orallvviv k-nil 
^InfAot.oneofoiiralAiiilHrii'H'urli.vdjlttirBiuilaowriicoiuiuiui 
on the melting poEiil uf ijluiiilKr»' isjlilur. Vol, iiu <luiilit| 
it u monled convctlj. In viv ]>Ihoi> it lujra cluwii tlio rijc 
Mfollowa;— I of tin, 'iof lond, m«tlinfl |)oint, Ul" ¥»\\r. 
On tko T017 next pHi^ it >wy« pi uinbera^ Mld«>r, 1 of tiu uiid 
2(rf tud, iJuelUii^ |»uit 4T'>'. 94" dilfereitt— of courae by 
i)w Mme tcii]i<. I cuiiunil ihut tliia dlUvccnoe wu catiaod 
l)y thu lue of dull or U>'olj' loail or tiu. 

Davids' Bolder Tabl«. 

IIuTvirurkBd'JUt thofulkiwiiig lint of ulifffroiiit ftudbltt 
■UoTa or toldcrn whii'li luujr Iw ublhI by [ilimilxirB : 

Htmrn. LMd. Tin. BUmuUL Uwiiuf. caduiiiuu. HelttnrPt 
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Solder, Analysis of. 



A.- 



l 



-Weitfit uui? irtuin uf Nilikr, v hich iniuit bo rnit inhi 
piaooB. Kcxi iQtx or Ux-vt it with equal parU of 
■txon^ ivMc a(<id uad wkU'r : tliuii i-vry rflnrfull)' biiit tbo 
lot OTfi IL Kind biilh Uiilil lilt- liiiuid i« la'iiiwmind lo dty- 
uuw-. nuw udd niimi wntvr. boil uiid liltirr if. uwili it; tbi>a 
ijniiti' lillut «nd cutifaoiU, wdgk luid c^k'nUitv into nwtsllio 
till OS follcinrH; — 

l.iO: US :: weight found ^ X =:= UeUUio Un. 
11. — filter fram A lUid dTiijinnitn lu a. mnitU bulk ; now 
lut it uMil. afUir wbii^>i mix Lh<i< nnlnlion Willi *tJ|'>huric atid 
in (ditjlil ri(H!«, and luld to the mixture twioo iU ruluint< tit 
nlniiliiil ; noxt nllnw it lo w>tllc OTid liltur It. ituii wuah lU 
prtMiipitntu in nlimhal. Ndnt diy it und dutach il (rein tbo 
pnur into n porc^lnin «nicit>lCi add tUl4:r ubi Igliha and 
wclfrh it: thfii culculnto it i&to lead »• foUom: — 
VbSOt Vb 
SOS-: 20T :: weight found : X = MotaUlc load. 

Expanding Metal for Plugs, fto. 

The [olloving oietul vxpandu vu couling : 

Ijfutd ::.,. 9 piirtB. 

Antimony S „ 

BinnuUi . ] „ 

It ia tttn niiliiiioDy whioli oxpwda, but tbia aloiw b of 1 
uoo for gvRcral (iiu-poooe. 

Tenacity of Load (to inor«ne]. 

11 purta liwd, 1 uni^ 

Tlio tvtuicity of cine is lu-io iluubled, luul tfaa aXioj haa 
<dx tiino* tli« tcaiudlf uf lead. 

Hardening LAod. 

To linrdon l<»ul nwi rinc or tiii. 

Mixing Lead and Zlns. 

To mix Irad with ainn usu arAfiiio. 

Decomposing Lead and 2ln& 

Hunt thu uUoy til whiter hwt, whM tli« 
vuLu,IJUx«d niid tli« lirail tvataioa. 
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SOLDER. 



History. 

The inOxiTj of wldw will be lnUrMttajt to manjr. 
SQNSoiaUy when w« Imov Uiut th« Chiui-«fu liavo rocord* of 
its UM •• aorly w 3300 h.a. Tht^r luwrt that Vu, who wiu 
abootdusdaU acnu-kSw, with Us purtnor Chum, usujiiid 
toonia TS8M to 1w nw£, wina of whirh verp out, and 
otben RindA in piMMoT oojipcr joined with (Wflcmi* noft 
motab, which, nowovcr, wcru not («• liu^tiiiK ** Ihc fonncr. 
TUa ia fully 1,0$0 yoats S4r>. Bwtdi* thi» wv h»™ very 
(rood authority for the aiiciiwl u*" "f »«1iI<t Iiy tho 
Kfyptifua; who woi* imdoubtwlly Al tilumiicM. 'llKiy 
wvre not MttKfiod with nmply Invlnji Uiui nnd fiip-H. 
Iinb«ioBt«d vasM nf ImkI mtK the .Ivlight of Ihc V.jfrpiinn 
riumbcr. Wo find thm rvpneaaUi In the toinh* of 
lltotiate tlui Third, and, which is atlU mon iut^rMtiuf;, wc 
cautnootha^ HmoicUiu 1000 s.o. (bsfoi« Solomon'a 



t^^plf w)u thought of] and h» doubt long bcferei ici 
tin miin Britaiii. 

In UoUocs, tin wft* fotind in tli« vnr nnMla *E^- 
Bolderinif loiid pipes la nuutloBad by ^ntntvina. Tbs 
luidiciit pluinbor not onlv kuow bow to da hla woiti, but 
(iiTilike t)i« iiltiinben of tiia iireatnit age) took odvanMtire in 
Kilili'riiii; wiiii ihv (.'Hjiitlnry uction vt tlie aoldrr, (or wo 
n'od thnt thuir eoltkriuir nas no bvM, tliat it could not bo 
vccn. Tboy wi'rvinibi'hnbilof lspTOi|rtll9l««di«>ull«ltiag 
thcK>ldcrBvreatiin'l<^nii.i«ili.('MMidAlly indstcraa, wlwntha 
water waa Uhdy to otit away the tin. an th(>v tislled it, and 
oym to thbt day «ucb work Ja duuc by the cdtnuical wwrira* 
tiliitnlxT. utid<T ilie name of sweaUntt, wheu Uning ohoiB- 
iH'tH, ki\ If my rcodt^ra wiU talie Ux Ouvhh lo go lo ih» 
Ilritir'b MuBpujn, uud hunt up the old works, tlwy osnuoi 
f Ail to notion the wonderful wtalom and skill dinpUyad by 
the sncieDt plnnbar, paitioululjr la tho tat'oaa ei laoiih 




80LDEB. 
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■ad hydnuiUoi. 8m tko vnrlat of Hnra ftnil C^tmibiiu. 
WtbWRi tUm Juob's «p(I [-whifh ww no duiilit known ling 
btfcn bw tin»^ baoow w mr^ not tnli] or infimud that 
^ paUiittth lud it Rudo : he only nwn'^1 rbo Innd). Tho 
vtlT ia to lluB da^i W of old, lOift. il«ep uul Hit. in 

VuaMi'* (jM, JngmpIiV] w>>tl st Cura mirpAMM all. 
FtNt, it u mmk l6Aft. ; thtm, }i:tTintf a Inrga MiBmbnr ur 
«ilit nt rifffat bh^Ih at IhU dopA, it in nffnin worlwl 
down lout ut Urn pocpcadicolar lino of tlic Hnit nhart) ISOft. 
Ir in natty tvo mdlf. mui bduw tho other, 29dft. dscip. 
Tb«.Snt wdl hu ■» (piral pMMwo way for m«i», ka., to rv 
daVD b> work lh« nun-binnry. In onlor to ajipireoMtA tho 
in^vniutT', ulrill ntul knowlalffn dUjiInyoJ by juiiTJcrnt 
uhiinban and mnap <if m»ri> iii<Hi<>m H'tt^ wn \mm nnty ta 
look at Umm wondnful ouMihia««. Iha piiinp uid tha 
brdiHlio ram, alw tha In^dnulio proaa and tho cndkas 
MntriruMu and niochanieJ morsauiitii, to an^ nothing of 
ehmiatrjr, which the pitunbnt ban had ta da with. 



City Solder. 

ia nudo and tMtvd 1« tho etandaid Mole of 
and 1 of tin, wbiob >* liiitoil bv taking a wniUl 
in a ^vtm aizod ninidd, w<iij|(hin.g it to ft «t«n>il4U^, 
ataa^ping it laody for th« nuirki't. 



So Ids p- Making. Plumbort'. 

Take <m* ^wt. of g<i^ 'M ituul »r It-iut ••iiUmgH (Mirapa 
of aheet l«ad), run il down llioroughly, Htir it uv, Hiid take 
oS ail dirt or dniM. Then lake4U-lb! ut, nay, Bolitho Aiitl 
Sana' BtRuaDc« tin, atampLyi with thu Uiiib and flsj;. tinilbr 
wbjd ta thu wurd " ('Iiyiiiuluur." Lvt IJiU ruu itunrti. 
Hwd, when it ia nisaiiy ikll uivltcd duwu a.itd ii i-noli-r, 
throw in J-lb. Uaet i«»iii, nud woll titjr tbo lul up. Futcb 
np the bettt to about 61)0 dt'^rreo*. ur a tlttb liwi, whioh 
■naj be known by huIidih^i^ k ptu«ti of Tibuj nuwuiiii^ior 
in tho Dolbn mcUl, and if it hliuta iiuirtkly tliu wliW ia 
hoi OKNiKb. Oive it aiiuttii^r kixxI Bcir' up and fill your 
TT^ll-^", which itriT girrjiBivd lu {dUuiti*: 

For ■"»H»-(r auU«r uii » wh^kaalv {Jau ^fvt a <|utiiitity of 
ihaDow boxM like the flaak box tup B, Fig. lo, and ■onto 



I'll.- ai 



good data binding auul: fix the«e boiuH prrfrttlv tiiv«1 niiil 
imbed the pattor* Into tho Mnd i tho nand will fiimlcn mid 
Uta nmild will annwvr fur many tiitioi. Tlic laildrr may 
be pdckod ap or t«nwd out of th« muuld wilbuut diatiirbing 
the aand. The general method adopt<<d in ordinary jvlum.- 
bsni' «1m|m ia m foUowv : 

Tiko the urdinuy laTid in thu kuuI hnx tw iM^rmi dn< 
aofboL Then Just damp tlui wind aiilllcii:nt.ly xn Unit i[ 
wiQ bind {tref Ivo xvO; laki.' tlii^ mldi^r tnould (tir<i]>i'r1y 
■piakjng, a patl4-m[ [*<(• suldur mould Fi((. M3], imbod 
aum inaiuM perfontly lovol (uao a bvoli, and, with a 
umUm, buanwr it ao b« to gi'i u good impmrnion. Tnko 
' enit the pallBm, and ohunld ym Wuak tliu mnd ul lbi> siilw 
yiro oui make it xood with lliit nulty knifi*. Fik. A'2, naA 
ponrnoivkl fuUoi «ildin as quickly a* you luui. The hi'iul 
of tho pattern will niaki.- a mnncr, lo that you may pour in 
otm plaoB ncM umu. If your wind ii* tjx> wut. iir your 
adder too culd, yoti will not ^tH that fiuu yf1l»w and iii'irpln 
hua t^on tlM aoldcr tnllcd Uio "bloum" (the tin autlurft 



EKMt hy tho lirat; it rino" Mid oxiditw quickly), whlt^h , 
makiw It look gtNid. If ym pnrti'^iilBrlr want lliia, got up 
n atrongiEir hniit, or throw iiiii> tho pot ii knoh iif tirinurtuoe : 
but the Holder ahonld nnt wnnt thin, tui it in t^nita good 
odODgh for toning down. The colour i« nothing. Ooo 
way TO t«ll irood ttoldvr U to ukr ■ tndlcfol and poux it on 
n ckan, dry, Uvtil ttoni?. and if tho metal ha« a white 
nppoaraniv on both ndot it ia too ooarim and Kquima moto 
tan, but if a few briitht gmxay- looking vpnta am to ba 
socn on th« nndnvdc then it i.i finer, ImL not np to the 
mark. It it «pot« hora and tbcrr on the tj>p aide, ta,j, largo 
or |in every incii or ao, tho eoldor will do. U too fino il 




F C. 





will be all spots OE very ihlnk. I oan toll whoa I hrnn 
onffiuieut tin by "buftitig" it in tho bulla, whioh oan only 
bo aoquir«d by prMiiga. 



Solder, Hards fbr> 

It oft«n hiLppmia tbnl in inbliini; nhopi tlio pliimbpr will 
lure a lot of old jointn tinlliid ''hnidfl." Tlioy vliould bo 
onrcfully vnt out with a chippin^-knifi.' [Fig. 331 and amall 
hnmincr, hd'I kept f»r witilur.miikinff, a^i in thut oa» you 
Ravn tin. Cani iniu't tw biki-n nut Ui put thoin into tho pot 
itjimp. t Hbiiiilil hero remark titiit iMvt (und ovorythmg 
p1>w) iniMt ha wolt dried imd free from iluiu[i bcfutoit iapiit 
into tho pot, if tht 1ult«r ban moltoii k'nd at other Diobil in 
it. It is niglily dangvrvua, owing to tU? euddca generation 

of BlAam (itti^ nthtr amUM krr*^/U^ l« be *Mtrti a/, ifhi^ iviil 
rttjHiTt pnrliruUr erplattatiwi) below the tluifl motal, to p*lt 
iLimp liulL-* (or, in fact, anything olno) whilst damp into 



SOLDER 



moli«n metaii. Tmt Qai toldar as b«foi« irith tho tpvU. 
[Mm (CO ■■ Filling SoUcr.*'] <M counw. thiii roW-r cjuinfft 
be c^nMiloral fir»i>olaM, aJtbough itioay tic if tltc turd* m« 
g(MA {it*M.t* <i/ gutltr iir mi/f " hanit" — Ht " Sad Haider'''). 



Solder. PIna. 

Mixliklf ludandluLlf tin. rulH-fo]vd(«(-Tibod[PliuiiIien>' 
Soldorl, whkli nuliM gooil fino miMm, raL-Uiuw nt 370" ¥. 
[«e» teble). If. when held to tho mr, it rni'iikii nr miiktv u 
mling HHind only juat ^crociruUi-, nhon it in bunt [rfilil) 
bodnrard* bdiI forwardn, it in finir cnt^uKh. If tJic Rnttuut 
in rnltirrliiitd, >t in t(>« liiii*, niid n>r|uiro9 n liltW mora loM. 
Willi Rtir till' niittni up and pour it into the iron tuxuld 
boforo ilowiriliixi (thin ib riilli'd " Siiek Sciitfr'"j, ut run it 
out im ■ denn Inol ■tunr into RCmpN I'i in. lniif[ nr liiRgor, 
and } in. wide. Thi« in ouUcd " Strap SoUtr." Tkin in 
qnito k favourito way, wpodslljr with the old vcliix^l u( 
pluiaUii*. T)io Kvrvt of mBkinn ftood aoldcr in to keep it 
elM^t and fn-^^ fmni din, drmu, &n. Of abiaru', yoa want 
ttu projNir (|Uiuttity ntid ijuiility of tiu luul lumL 



Solder, Fire Pressed. 

Tint! mliliT ii lOniirtiini-H tinned, liku kh iiiiii<]i a>l!tl rod 
of loud [mx "Lwid Pip* Ptwwa." "Other ii-«w of ttie 
l*fti(w,"] Scmw.' prti*«L-t, us fdr iiuitftin'o, Ji-hn Aiitlir.iiT's 
prcM, !)A.t-i^ a iol of dicM imitiMid of oni', wbtrtby llio AoMor 
i«n liu itiuili! lui fnxt iiH yuu lilui. uud I'ul up icilu ttii? 
fi-miinil Ipii((th«. Tim iji(<TPdiB:iii" iim an alxjve. I may 
itdd thnt thin is niiL cnuali pruotiwd. tliiTU Iwiti^ iiu l>t>tti-r 
laoUiod thiiii rvuininit the owldor iiiUi nwddn, J, PuUch 
and SoDH nn our larsoat toldcr tiuikcr> known in Knfjliuul, 
and th*y tuo iroa m^dii for fine M>ld«r mnkiD^. 



Solder, Blowpipe. 

TUs Is miulc of t (if lead uid 1 J tin, n« lK<f'im dfumlHid 
("Rombeni' Solder "1 and melta at 34l>' F. IiMpounjii 
out with ft Iftdl* hnvug |ln. bol« iliillod in the npoiit. on 
a d<«D akb ftxod out <rf tlw love] or an the el&iil. Thcru 
aie other mothodB of nutnlag thia aold^r in largo qiuuitittoa 
and br which a Ion of aoklar can bo run by a nittii and twa 
boys In n day; one mpttiod in by tho ttw of n hot iron 
tri'ii^h wii.h It hnndio pnllijd tiXimu on a. iwrfpctlj* level iron 
pLitr, r.lio trough bnTlg){ a nunibOT of i^iTi. bole* far tho 
Imd to run tliroitgh aa it la pollod aloDjji: tho lord pinto. 
BriumubtT ihut this MldoT tnolta very oaaily ; but an I him 
nvnu you n umr "Soldor Ta1i1«," yon cjui i^iw oftur 
thU male* your Mld«r to Buityonp work. Don't foTRot 
the foUowiuv list of tho ntobila which urn ujiod by thn 
plumbor and load- workv. 



Solder, Refining. 

It often hajTpeui that wldor wiL act Nino ton! rubbuh 
tato it, auch an sine, burnt tin, and bed, iron, &n., whtDh 
GMuea tho MldfT to art or cmtalliw eontrury to thu 
mrneml rale. Thia la known br th? voider (luiikly oiinl- 
hnif or aottintjt And wviUng Tough, iiith tho tin (vjiHtnting 
luiri luukiu^ 1ik(i ao muob MwiluM. oioeptlng colour, which, 
if diBiuibMl wliui cooUnir, U u kiudof erivy-bliMli. Thin 
M iilton oauwd by dipjiinK bmwwork into tJin pot for 
ttniinfr, and aim wli«u wudHinv btsMwirk to lead, &c., 
e^SB if too liot [aee "Zlae"] too sinci lenvex i.li^ coppnr 
and tho lis takea it up, beoauw tbe tiu and Kino ntadil> 



inix. A small pmtion of xinc will alao oauaa the lead eaA 
tin to oryatiilhic or aoparate. Thiarfii|aiiCBvecypartindet'J 
Ortteiitino, andeaniuil i> mtmoftd oCksne%». ' 

Solder ZIncy. 

If ynn haw luiy idoa that tboKi U ziu'' in your ooldei 
{tliii Iciuit tmiw i» quite *ulfideiit), hmt it !« atmuc Soil". 
oc ntarlj- rcd-liut, only Juat viidUlc in the dark (if n'aihU 
'.T reJhot in iJicdiytiuHj it will btrnt Jimri 1,100'' of best, 
enouffh tn ipfiil itn;/ mrla!, and iW-Aa( iraitt do«fl imfrve* 
ivUrr) : tbrow in a lump of brimttosc (nilphnr), which 
nuiilM III -i'JG" F.. hilt at a mnter hiMl hctwcm tbia and 
■130, juMtlinlaw plnmtvn' solder. It tbli^ena, and from 480* 
to 000" rcniottN and agate beoomea tliiuner, banco the one 
icDiKRi for tho inoTMM of luel. The other roMon la ibal 
At TiS" F. ihi^ nino uaita, and Iwing Uwhtor t^iui load or 
tin, han li (■bnnt<ctnfl«At.fi<7>Mda]ly wtthUieaidof lalplinr, 
TliH ffnivitt' of loiidiH 11-40: tin. %hlcr, 7-3: nnd ano, 
ItKbtcr Mill, H-8 to T Ijutt enough to rine) ; and iwlphur, 
108. Thr latter mlxeo with tie Muc, 4c., soil cnrrien tho 
lot of foreiRii mutter lo tUo eurfuvo. It uIbii brin^ np all 
the oxi Ji;(i>i ]i!ad nnd l.iu in the- funo uf a whitUh powder 
eatlnl "Putty Pnwdnr." whioh nwy be in Iho pot, or 
make* it fly to tin- ir«n. Tliiu U>lug thi< ea-ne, tbim fJU 
tali'fr HvW, iinil with t.hi? aid of t»llow, nftur the hi>at in 
broufc-ht d»wn tti jiImiiiI 1S(1"'. or jinl litliiw worktiiK point, 
■tir tho lot wall up in pb-nty of tallow, wliicli will trrr the 
Kiilphiir, mid your naliUr will be oltaiia. A good lump of 
rutin will itiip'rtivc it fa.iil .t litfU tia\. If yon have Tviy 
muL-hiiiii(.-prr.i('titth(>iKHt way will b? to granulate tho ^Idvr 
UB fdllow* : .rmt nt wttinK-polnt turn It uutof tlie pot. Mid 
LrfJtk it uti with thn drnwer like no timc;h niiiiild or send ; 

i)ut it back inito the pot, and cawt it with dpirit^ irf Mkn; 
|^t it noak fur a. tl«v ur no, thi:<ii w<.'I1 -wtuHx thu lot, and 
Of-n-c it pw nboTp. I'l.ifc will i-Hi-vtuuJly toko tho liuc oiil. 
AfuirwBidii odd n titiJe nvsrv tin to coinpcnwito for thai 
dcntniyad by thu oxLteeMuc litMit niul thu u^rid. A little 
anionic vrry mullly «virTii>» khiu thruu^h tiu Milder, aa 
the oQ« (tUnos la tbo olhor. Vuu hoc Utat tbiv lend and tiu 
onii be wpamtod by mm riaiuir abvvv the ulhcr, therefore 
nlwityn atir it before you tftko out a ladloful for uav. 
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Solder, Burnt. 

This ia ofton token for atnor soldar, anil in RcncraUv 
uMiHud bv iii.nlt«niliiii. N.l), Xntrttir ooldor wbm It m 
n>d-bi>t, outlet it ooul down to about a good workia^tlmUi 
thot« will n thick wutn liM on Ibo mrfai^e whic'h nbanld 
be carefnlly akinuned off at working: huat: oft«n a Uttio 
tin will right tiucb mcUil. I do not know whioh la tba 
wont, zincy colder or burnt ; I think lliu bttnr, bccanae 
it cADiiol bo KO c-iudly dctevt'id. U wv vuppotv that infutr 
nwiiltii whmi yon maku tbn iiold<<r rod -hot, my to e VMhw 
tod in thn ijiirk, ij.^o" Kiihr. (noorlr -iAO" hottir tban it 
ahot^ld bo] . what muat we mippoee will be the euoMijnaieoa 
if you get It to a bright no, ao that you nan plainly ace 
It In the daylight, whioh will be lUO* Falir., or lOd' 
above wbnt it ahould boF VTbea we ooiuidrr that ijn 
Bnelt»at4-JK'. ondlond tt CIS" (orthetwo to^-lbLT nt \\ff>); 
thnt lend rapidly beoomea pomua, end oxidire* at Sl'j" 
(wlien it is known na rotten), and, that tin at tSii" formi 
putty powder, whM ■eg' bo experitod when they uro aub- 
}f)otcd to audi hoot i Why. all tlio nutiiniotil. no to iMek. 
or man propurly qMolnng (if I niay use the tvrm), the 
bitidiun; pmp<^ioH, ttf't burnt up, t4nd it w ibis pUnbJe ud 
biiittinif prowr^ wbifih makoa lb* aDlilnr work !,ir tmlUr, 
wbldi uurtility m alwnya wxm in ipxifl mldor. Thia ia eae 
resaoo. But fur thr oilutr. the mrint booonoai nl the 
or^nory beat olofcgy and dull; it won't imOTv; it le 
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daijrnl whh thn oxid«« nl Imul und tin, whioh <rill tint 
wpontta from tfac tn^ni; U miuil have nome owlstAaaei to 
DU17 it up. Woll, it it roudih' ««m»d up with mljihur ; 
tiui milpbiu' (MUTvid ut> witli tulow ; aniL tho oonMcjiwnoe 
winba thai ns thotinliBN mS^nrdthcinuMtttruMinsBinn 
fSvjr, mtnctiiunii n little jroUnw, oaltiur, uid the Burfaco ol 
ttw mpMl wiQ looli bud, Mhnwhig that there hu l)c«ii a 
MpmCkni of the lead and tio. 



DAVIES* MAXIMS. 

Ziao aiul arwinia mixmi wil.h InaA, 
Ftintt thw nuuKMi'ii mallet hnvl; 
Ancnio anil milphar'n vcir light, 
And eany nao from toldi-r quite. 

Bv keoping this to ovntle hc«t. 
'iia work will ncaTir be ooniplrte ; 
*• Toudi " and rtein du the mt ; 
Tk^ Mlder'a aow iho rory bont. 

Bat hnrning wiUh'r tnuknii it rottiMi, 
nia day ot which I'vii nut (nrtn<l>un ; 
Tlwn niiil oonii' Hiilj'hiir In tho pnt, 
Aad atir obnat the navAdng lot. 

Thcp Miaie tin. 'tt« nncl>M^l'-«^d. 
WQt mnk« thin iuitdi<r |>n-l.ty (j^inxl ; 
After tlii.-" rim will l.aki: <mi' 
The proper hr.^t i.i nlwoy.n tlicrv. 



Solder, Qua. 

JU joa have ouly ti rhuII quantity of lolilcr. huniul or 
It ia bnl to iiuikf it up into flu« aoldvr, or u.-*; it far 
ing roufa. BvuumsLlt, dii md( imI Jhit ntdir into vmr 
pimiUr't t»Uir, aalwM jun know what tt i«, Some •oUor 



will work well for about six or ten heatia and th»n beroma 
MiarBo nni like »o munh sawdust; ibinpposrancc will ba , 
blarh Btid dull ; it wiU bocoono mry ]>''r»'U« and unwork&bia I 
wtthuut mora tta. TIuji i* duo to tlio facit that poor iiai 
haa hMti oraplored or mrid foni^ nibaUnui, meh mi 
andmoa}'. fooled metti having otight traoM of bumutli, 
&«.. haa been mixed with it. It wil] lona teaU on the 
botwm of the Joint, and will be difficult to keep on the 
work. Keep adding- more tb to thn aoldOT. 



Solder. Spoiling. 

Sornu plumlMFa da not knr>w how Is alter thoir aaldcr the 
riifhl. way. Tiuty will, wlitm Um liiu<, nr vlinn it hitnga lo 
Llieir doth, add luurf tin inabtiul of a littln Ir-jul : whilst at 
another timtt, wh»i it ia Uhi cuurar, or set* hxi quickly, the^ 
will add lend, and thuii icmwl bovuua^, na thcj say, tbe 
aolder ia duffing nufl. [Soo Joint Hakhig.] 



Solder and Zinc fToola]. 

N*>Tw hnwt «iiii> n«ir your aalder or moll jtino in yowr 
Mililor put. ur your Udio, aa yiu luutuut gnt rid at it aftcr- 
witnhi wtthuut tt tot of truublu. It will hang about for 

niunthfl, 



Plumbera' Paate- 

The 1>Mt ii that kept by the idieaiiialMr, nnd pnmhadag 
thin fitvoa a lot of tnmblc. In d«fault cJ thin, fauwwTcr, 
tnalcaths parte aafiiUowa: — Take twi> toaajioenfuls of flour, 
mix it up in 11 clatm ladle vitli oold water to the oonalAanOT 
of tiiliL omam ; thou bfril it, kccjnag it well atlrrMl. until 
it l>««oniae pocto. Don't bunt it. fiani the ladle ant to 
doau it. A litUo oloTM will kovp tlio poete fann atinkiiiK 
or tuning moaldf. 




SHEET LEAD CUTTING. 




iW. M. 



Unrvlling and Removing Shoots. 

n* fin«t thin^ wul4v] i* a «««/ tilAtfumn of nufltciont 
atnngtb [for thn mm Fig. U]. Aa wo arc about to 

^Veut up nIkvI leftil for the unil pi™ ft will Imi quitn n» 

^^WcO to know thi' bpst and ca»ki»t vny U, itit nlmnt 

It. Wo hiy^ l>t iM fwy, a dwot of "lb, l.nd wriKbinir 

I3nwt Oi|r Till,, .luitt- too much (or auy pair nf pliimlMini 

la plmnlKrr and labonrcr; to tn<>vi> witfaout naaiiltanoo, 

^11/ H aiiuC it it»u; thim ivnniui into plar the a«£«t- 

annr of the kad-worknr'a intt"iinit,y and skill with lortirt 

rhichan: nut pniiwrly undrmCond by the gnator ninnbar 

' if"od iL^td-Kurhttni, Uouim' in lurge nhoiiM the Iniii ia 

■"1 cut up for them hjf the iihop hands or ahiftod about 



S' having nterrty of atrongtii — ofl«i oiw pnUing againit 
8 other. rhiB I hnvu icon with my own mini., luid if you 
■peak to clifrm nlxiut it tlinr think y«u um wantinK to find 
fault). Wr luunt hnvo u l$tio day or a drj- pliu-ti w nnroll 
tlia «lievt. 

Fig. 34 in the Hhput not out. It lim Bgatniit tho vnll, tbe 
WTOn^ wurfor uoroUins- [»e^ the ditforonou in I'Sff*. 34 and 
Wat WWW, anasTnt W], that in, it cannot bo uaroUad 
wlthimt turning it «uil fur utul. whinh muKt in thin ojuai tw 
donu bj two pumiiiH. {Whc-ji nnlonding nhcvta alwaya nee 
that uay an? liud nicht iui unrolline,} Take Ao uad- 
•pik* diwctriWl iu " Workshop nnd it» Twla," pbio* tin 
iiiirmw hmt end in the holu Ami tightly ui yon can (a little 
ihiilk will cnuMo it to hitu buttcfj : Uitn at thr nnd of the 
linndaplkc, wliich luuM loan cr inultni) n liltl« tho wny yaa 
wi»h thf sliwi lo irii, Uinirt it diiwii. If it won't move 
take tho ollu-r hiui-dspikc) luid with onr at oaoh end of tho 
abort naaka it u twi-Tioml^J jr.b. It muvt-n I Lot u* pull 
it over with our handii. which i* dime by pliifin^ tho hand 
thraonarta over the »1im4 and pultiugby uuuii fomn. Keep 
it rolling aa faat aa you ooo. an it gixw itaoter wlim anno 
•tatted— of courae, owing to iU monttuiluin. Wbitn il ia at a 
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CUTTIKG OUT SHEET LKAD. 



good ■listuK*' fnim the wall, K«i on tka qUm7 Moot tt. Kod 
imah tl olthrr uith thp tinnd> or with tho fwt; tliaUttnr m 
tin- fii^'tiuritL* <*uy. u]i«du11r wii«n you «An oot rafHoUint 
belp, but it wantH jiloiitT. ft m far vtumgh ; let'e tmn tt I 



to £, tho mora jiovrar you iriU obtain. Xow lift the lovw Z> 
— tho Hhwt i» lip. Plai-n wHnDthin^ untlet the evd. priata^ 
again and &jrain until you hnvt' it suflii'icaiUir hi(fli ta plaoe 
the rollw nader, at at A. Fis- 37 (abuul tlie watn oij" 




Fiu. Si. 



TnVn tho shuH toller A [Fig. SR], place it an at A ; then 
with Uio ''fi't^'TpiltT B (too i«Uw A fonoins « fulanuu), 
priic tho oaid tip — tliv nninir thu rnUoP to tho and of tho 



aboot) : tlien irith the liando^ka B dao or tan the 
quarter iiiimd, Tiikii tho atncr nllor, or cut tho p( 
one round sfjuoro with tho ahMt, and alu« again until < 




rin, ML 

ahMt th« mom liltoljr rnn will bo to miw) it. The hand- 
■pika tfaoB luod in nailed n "lnvpr i<f th» flr^t nrdra," in 
inccbanlM. It in toil much for im : what oliull we do t 
Try ogaiD, irith a otomi lift [Fijr. aii]. Let thr handspike 




■hMlllCurimough; then with tho two handnwea jbiBal j 
nndw eaah end i>f tliu nhfwt (hut iint too tu) prue tho ahast 
(aucond order of lewrage} oft tho roller. If you wish bo 
■lue or cut the one nid of the tLbeet a little lorthor round. 
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SCALL 



X 



Fiu. is 



D r««i>iiin : ^Biu•. a brii-k, iiiw* of wivnl, nr shift ihL* rftlh-r 
A to the posilirjii £, plHce thi.' luindHpilii.- I) under U iiiij uu 
tho roltur A (or n pieea nf quartrmiK will owrvrpr for lim 
fuliirum A), which will fdvo you numimutid lim-rajfc of tlic 
womd oniiTT. Thu lonirw iht; Icvcrsjfc fnmi tht nhwit tu 
I^ and thi' iJivrtcrtho lovKcagc from the roUcr [fulcrum] A 



j^ii pan do it with the Ipvt ra or hfunlgpikeg. «i at ¥\g. SC. 
tint Hnti^ rAi ruf/wj or ftihrum A, as there ithowii. Thii 
ii!i«!t HOW Ktaadn ri)fht for iiiirDlliiiir [iwe TV.W.W.W). 

I ha\-r not nuiil uiivthin^ a* to tlio luolEinif of » platforwi, 
wiarh i» d.mi- IU1 f.iUuwB [wx lljr. 3*1 :— S 8 8 8 aro tii- 
doTDn itoatfald lyiiinix, whinh ATf* ju« (Iw thlnp; a dowr 



CUTTIKG OUT SHEET LEAD. 



« 



mold be tottcir— jov ran liwnyt tlitnk of this uumbar u 
hbrntwl. or, oy iho Imud* m« 9iti,: lii<ni 12 I) v 0«(|uali 
IW; UMlb««tifl.,oqiwl tofllill, U«rin{r '• lii>. f<'r'Ji<' kiiifo 
todfopttn. Tbe bu«nlB thAOld ht iSft. long. Tlia utriiiga 
[H. F. IJ. Kiff 3*] nrottncnr baaau Now nnmll iho nhMii, 
wbioh ua i]niui by iwo or more BtooidiiK. luid mtlii.T piilliiijr 
■rpiMbinjr ut tin' roll uniil ihey have iindonc, any.thrpo fi-et. 
Itei^tni tl>n1failiiiidiiiuliiluTi>ruth«r«ritb yoitrhiuid)! 
or toet. For my pwt, I pp.-(vr ti nv my »ii':n {mil it oit-r, 
M tho foot-won^ «[(|)CU» Ui mi' nCli^P a lazy Itnbil. 

Cutting Out. 

Bnvsbuniqtma i(t liuuly. Thin caii Iw niiulr in five 
[ndHntMaf l£ni pUim u( Bliili.'-l>utl«.-ii or tbo tike nailod 
liiU,ifllW wiUi tfme tuiiki. I Ukt* tlur Hiiian: ^rt. oi 4(t 
famg. It doc* not matter how ruugh, m> tli«t it >* triui. 

Chalk Line. 

A goodUmi of k medium tlucknvw, swy about l-13th of 
aa iucba t> iadUMtuttblc t« tli? t>1'i'<)Wr, and ^ txiIp or 
«(i«)Klil«d«D «tii^uido<cril>«d uiuLr the lioiulin^ "Ctitting- 
tnt LMd *^(nf coutmo for roof vurk iho eli^k litu- in buKt, 
iwiiiaiTi titm M-niti'hiw may (-uiuu j\i*t in an aiiiflv md cauao 
the load to q>lit wttci) workiiit; uL thin jnini). 

Omwln£ Knifo (Loot; HunUc). 

llie onttmK'Out kiuf« ut deaarilied briefly In shop tool^ 
"Wooden TooU," Uti it joimcfw lo Fig-. 33, wlmv oi» 



iron or capper wire ot riiir Ui work loonely through ; this 
ia for •ttuching- tlie pull oonl, E, (o whiuh ahould h* 
bUiiohQil ■ piece at siuh-oord al^ut Tft. long. Having' 
marked and flnapp«d tht Una*, A, B, D, aa (hu Sha«l (Sftj, 
bUn tho knife aud dip tb« point A tntu a " dip^jiot," aonM 
wster, or itpit iiuou ttie eiuT; thinj iim iiuiH! tukm tho md 
of ibi" nam, tttid keeping in a tnu) llau witli Uip ithulh lirxt. 
with hi* hnniLx h» low un hu omivciiiciiUy nan, let liim piiU 
thit knif' iiliiiiK lh« iihiilk Mnv*. you bolJltiK nunc by jiliminif 
vouprtfTht hiind ut B, thpUftst F. Kwp tb- fiumllf ul 
r cliiu,-ti, unci do fifit put ttut iniii'b pieHfUrr> on, or twint Ihit 
knifr. but kn.<p it. iipriifbt uiiil ki-oii F iu u linu witli ihu 
cJinlk tine [n.-!; CitltinK-out Soil I^peJ. It in iiuw rmdy for 
rolliu); up. Thi)> In done ua (oIIuwh : ^Haviuif ii cut as ai 
A, U, and C, Fig. SH, lakt tliu puclwt kuifv and cut it 
^wrt.Nay^'down tbo cut; noit take tk« Ipad and pull it 
npurt my IS* don : ntm knttd dmm and fotm one and 
inU) a niU of. aay. 3* to 4* diameter, and oonimMim Tolling It 
itp, kcrpinir tho tmda parallel wilh each other. Any iHi 
ki>lr etmr i/irottfH tkr tmii, for tlie ead of (ho rope to pB4l 
throogh yrhea hoisting, Ac 

Plumb«i''a Pock«t Knlfo. „-- 

fKg. lO, iJiMrftr Full JiM.] 

'niii tool tbo plumber Muinot be too partluiUaj' about ; 
it nboitld bo krpt (piito aharp, and Ibi pmnJ ua t&oum. 
K«VM' >>triJu) the bnck of tliu bUuli.- wilb ilw liammer, 
Ik., foe by ao doing you alraiu Ibv mul, and in a aliut 




Pio, W, 



nf thaw handy tool* in n-prrMmtod, it may irirn ynn nn iiW 

at whal ll la mode like. A in ttio (■iittiii^ puint, wbifb 

■bindd aiwar* be kept an pbitrp ns your {■■cket druwiriK- 

knifi-, nod llM- juiut tu tbo sbiiM ahuwu, tram A tu II ia 

aboat &in. rirfiin. locfr, and about tlu. to Ijlu. «ridp, top 

or back, 1)'"- ''■■"k. 'luuUi.- utiulo out u( u bruimntJL'k, ka.. 

bartnti • t*"- ''"» '"' '■■bnr M'Jiki.-t. K, tn ket-p llii- cud from 

^m fftvfaur way. Thin handle ia ubuul 3fl. luik)r. I alwnya lur 

^H along kano, even tot triiimuiiK'off> whtn) Imn. Tbuholc, 

^B p, alwidd be {in. to jin. and liit^« ('Uough fitr a piMo of 

I No 



time It will give way, and most likdy hurt your hand 
or strain your irriat. VvT«r put ttw bludc nuur 




liot unldi^nar bj ta eat *o1d<>r iHlh it. n^imcmbrrtkat 
^Li Vnifp (hould cnly b« oaed for bsod or wood. 



SOIL PIPES. 



History. 

Now we hare the ^aota of kioil i>li[>ut, wo amy an well 
ruL uut a few Inngtlia of aoil pipe, whiti aboidd bo onv 
of tlic lint job* t^vwk to tint apprtntlMi to mnko ap. 

Tbvw an) of ffzlrcnMly ancient invention, due, parhapa, 
aa KMH chink, to Ariatiu ingranily. Siiil inpM h«va 
nbo bmn fa um in the Kmsi fn^ni HlmnHt Uie rarlioKt 
ivmxlwl tinin. They wcrr iri^ll-kimwn in old Rconi), 
and (lUxT ondmt dlieH. Tho noil pipe wae unod m 
FniK« bcfuro it waa known in l^v''u»l- ^ <^'^ 



Hnrriii};tuu yfoa a great advornto of lead rail ptpc« i» 
ttudfiti EU^abotli's reign. Tho v«ry old toil pipea were 
wiptd, then eam» ooppor-bit ananui, drawn, ar.tt )a*t (and 
wonl) preaaed, although b) »airao IheM httor may appear 
tho beat. 

Mat«riftl8 and Sliea of Soil PIpea. 

Theao ptftfit an: u tn^firu niatod. niiulc iu different waya, 

and of varlou" lunturiul wid »i«i»«, from 3iii. l.> Cin., thi« 

g«nrral u«oa bcin^ tio. and <^in, Undontitodly, litnd !■ tlm 

iuat«4rial i^vcn ua for milking Mill piptu. It t^iiuld b» of 



CUTTING OUT LEAD. 



«qnal thidcnMU. akA frnin Tlh. to IO!b, to th" Rqtinrit font, 
/und-madr, sh Hu- uuU'riBl I* much moiw cvnn — in fiiot, 
pn!tM~«1 Iii]>)t U, !u> n ruXe, Itiiii on ono nidcr mid thirk on llie 
other, wtOi a lot of HtTal«!ht-« or <lic>inarkH, Df^xcitUIy tho 
iiuuidn;!, or iawdw purl of Wio pip*- I' '■ " *'''T ci--iiiinriii 
thui)( to wo thin prvMul pipv fSh. thinlc nnonn a&n nml tlti. 
on Uio olitor. It may luufi kU venr WpU aX lht< oiiiln, liut 
<iut it in two, itiid van will almost uwaf« i\i\A n diltiirenob. 
Ttaen Rfrnin. tltnir ia (ifion sljlt. suoh n* liiLC. ninoiiuriit tha 
prvMil iiiiH. wtiicli wi- du [ii>t ict't witli ilioeliui't Ltnd. I 
navt •'^■n |imwii k-ud tirjil t-ipf iJiteii uwiL;r (in I'lt Lfdili- wo 
lUS tlii" term) in a vmy nlnirt tiiiu'. TliWo ore ta ho M-m 
old K4I pipe* fonoiled, nnd mun>i mora so on one 
ricU than tlu.- ntliL-r. Suniie of oiir rjunm-winitaiy en^ineeK 
BORkw siuoli ndo wlimi Limy oonir lu^ntvt t)ii> ]iipe, ana iiuire 
eq)eaiill]' Khuulil it liuppuu tt) be m on old o-tnp. In fact 
m mndi an thny pleOMxl with euch Huda, Uiat Uusjr nutko 
KToat bout about them at thoir^xliiliitiaiiiitttllisJco. Tlwy 
iiiny Ihi koowik by thMe their fnnry vxhibite. I nuiy iiioti* 
tinn tliiit twii op thite sainplc'^ of thin oi^ pxliilrit^sl In 
Parki'a HtuHnini of nyKleiio. XTDivcr^jty Collpjre. L<fiuluii. 
Thin w nmdly midunituod i/ yon will lliiA fir n moiiwut 
what clT>;it oniiln hiivc upua nc-nrly ull iiuulIis \mA, rua 
oonunou tnolol, tlio Uiut. Siitii<i(itiip* lli<> vory mmiihI oi 
pnuwcd aoil pip(> Iclln tliot It in not All \oaA; Jtwill riiiff likA 
Ml inu«h Hnr, and u to bMidinj; it, thiit Jii out of (ill KaxoB. 
Tnw, wo know that ibe Iiiul Buffers gii?atJy by the prfMiiiro 
traai th» nun, Irat thin doea uot aououut fur all tiia liapuxg, 
■■ mokm of uailnr tlii; luadhijft Xiitiiru and Pivptrtira of 
Lend. ARoraliaffitianooM. 1jiuf»i;t)«,itiavktxip,andiliiB 
la ODO IviuKin for its two. Anuthcc id thnt ia L><»iiJuin it csu 
lUwaya bft \\aA at a mitiiib>'B notloo. The third U th^t we 
JuiTo (w woy fow jDurf KiU pipe luakBrB, Tlit-y emiiioi do 
it At a. fnir prio) : " duffing workmra mnk* s lot id fuM 
•nd bother in thoir uttcinpt Ui malio it, nml tlicy ilrivi- the 
work out of dio ohop. I may luiy Uiiit hniiil-madn ^ciil iiipQ 
MD bo Swdo quito ■• cheaply iia wo luy titu pjv)wv<i, if th« 
propCTpofmngiibi thc> work. It ia nil f.idgo About good 
a^ pip* gning vrey st tho ftoiunn. 

Soil Pipe LengthB. 

Tha old longiibi sra tuo (dinrt. Tho hmt Irnifrtlm for 
XDod-aued hnimo* am thnno which will j(t> or rrnrh fmin 
/fcw to fifjT. Suy tho huuBo id ti> Iw fiOft, hish, tho biwc- 
mmb 9n. Oin., tliD irrouud floor ISft. ; the firtit rcqidnii^ n 
length of lift,, the sepond a Imfth nf laft., two 12ft. 
lengtlm will aiiMwcr. and ('iic jciint i>tnl! Unit, ih wjiaiH^ fnr 
fixiutt (i>( cuur>« tliB " tuiik»" tntPrpliKi). Affnin, it oftnn 
bapjit-iii] that tlia clnw^t in on (hu t^nnihi thinmnly; in thia 
ouBf lliP 12ft. limi^h will ilu for the upHiflit pi]»'i ami nliw 
th* \vnA ; or in dpIIht cmncs, wiit'iv thi'ro i* no bow.-aioiit, 
and B plotu'I on tho tir«t Hnor, tht.- jTraund Soar r^ilirift will 
not esowui Oft. 6iu. Hum yuii will haru 2ft. Sin,, thn tiin. 
to 1(0 ibrouKh thu Hour tu drain pipe, and tlw -lit. far tho 
bond and pipe to trap, tii fui:l, l£ft. Icnfclhii are much the 
baadieot far mAuy nmsunii. 

Siz«8 of Sheet Lead for Soil Pipe Making. 

^0 following Ii «almp?o i^rcomL-trit^ul plan fur ublninin^ 
Jw kLm of tho lead for uuddu); mjU pitwa. wLiidi I haw in- 
rented f orthlabook. and expnoaly for UieuHO of the jJumbtir, 
in o«dcr that Ui* wcrii may be done ttcvuntcly luid wit^ 
dMnateb. FSmt witJi ronr oompaon draw tho drde A E 
B, np. 4l, tothfisiMof thoptpereqnliod: thMi draw the lin« 
A B Bdoa tha oentre. and from tlw eentn point C tuuft tho 
(wrpendicuhtr Unci C D, niake the lenglh of this lino thn« 
tuoM the nkdJustif the cirrlf; namelr, tlim timns tbit die* 
tnnoD fnnu A I0 O, lua dumii l>y the Dn^' DO. Nest draw 
the lino fmin pnint \ to poinr I) ; thin lint' A D will h« half 
tho Im^ i^r the l«ad nquued to ^ rmind 'Cat Mil [upA, 



whirh, nf n^unif. wh^n dnDbled will givo tbn tvqulied na, «t 
iMut near nwiijrli f'jr all pnirtii-al puttmucs. 




fill. n. 



aiia or Sh6«t LeAd for Soil Pipe* i 
Tliin following mxrt of Boil pptw 



in Msasunementa. 

„ ._ .... .... rciquirv tho aonoxad 

width : For tin., the width mjuinw to bp, when dnulied, 
for I'Jfin. fif luad 6*. •heet tend ; if thicket lond, alhnp ft 
Ultlo w)d»r Ixviiutu) tlir uutM'lit of thi) loiid will Itaveta go 
furthnr njund; 'tin., lifio.; &in., IMiu.; &)in.. 17|in.; 
6iii., lain. Thi- lend mnHt bo MiffiiaMitly widv to alluv for 
tiiinniinff iindn1aniuf;iil>. If nit prutty atxali^ht, lin, will 
du : hut if CToolccd, lilt, is none too muui. 

Ctjttins out L*ad. 

Ilnrinic tho rixee T«qniml, nod tJie Hhoot ombDedi 
mnoMiirc otf tit-; niic on tho ohoct (rvnumW to alwajra lue 
thn Hhoei ai, though it wnre yntir own ; don't knock it 
utmut, or rrul it to wiutu, or Tnllil iipinufJovonlyiBnaiiaf); 
tuka lhi< ciialk Uiui iwhinh Mhouhl bt- rollwi on a good-«aed 
rtij, with larire oentna or thunih nnd linitrr holoa). and, 
with a dry |nooo of 1^ ohjjkt riiulk tlic lino ^ tlioi vith the 
labouTCT at ono Mid, yoa at tho other, snap it oven' tbo tw« 
luarkii. Uo rurr particalnr that thtilino runNrif[hl Ihrou^^' 
nnd tnio o*«ir tlio Mintre of thn rn orkn. 7%> tuarit rnw /tar 
miul Bill hti Ion lar^. I pmfnr a ir>nd ■dmig'hlt'dHi'. nnd 
inKritwthslfAdwilh niibHrprvinnir-iuiintt-dhtadnwl ; ihwi 
tnko thr plunborVpookotordntwiiiic knife. FtolO, or tnho 
tho proper or lony: arawiun; or ruttinir out koiio dmcribcd 
[Fig. 36]. Kow, whilo Lh« )aab>(Uhourcr]haii tboixwdand 
vou tho knif«, dip tho point into watoTi and ai>l>1r it to tbe 
lino •« atnugbt as jroti no. Don't pnt too mo'-b pte awiw 
on, or twist the knife whtn in the lead, or you will map off 
thepoiac, bnt keep yoarknlfo well di&rp ami iiprlKhl. the 
hanoln low aad^trni^ht with tho line your riirht fi:uid about 
fin. from the kiiifo. ^\'hoD you ant at tho I'lxl of tbf "beeC 
plaoo a onall jiimio of Ivad nndor whore lh« lino ruM^ whiat 



I 



BOIL PIPE MAKING. 
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MTfBta TOUT kBiTa tniUlng tbe stone or K^ttins on luili, 
sc Xind Tim don't out jour too, which ac^idnnl in Uk«l]r 
(o ho <«iMM bj the Ubouflr matotung the oonl, or wlioit 

na COOW to tbe cod of tht lino, W deraa* Junoi or rii^t* 1b 

&I bftd ouutd by it not heinir prnpcrly auruUud, ur b/ thi] 
lli««t bcong faiAoKfid obont bofatnbntid. 

Hannff rat «*bu yon reciiiiiv, tnlci the purki't knUe, 
F)^. 40, will )ait atart the odiIh: tlint ii. tulio llie alimt 
in the irft bcail, and iHtli iLo knife nai tbvon Ktiout 3iii. 
down tiip Uiw ; th«n rciU tlt'Jiu up nr«r/y, keeping tha lidM 
tnic (o tbe liiu one witli thr otti^r, woigh th«m, «nd ubtoII 
MM tniit aiid atralght an thl^ Iwnrh rMtily for drriuing uitt. 

■ Draiura. [Fig. 13] 

^1 Tho bo*t*iiude "drta x mi" *n> thnw which hftm tlio 
^f h'lndlaartanfingvollbMkfroio tntt oln liniririthUx-fr'ut, 




''^ JurpedffO"' thadrwww. Drrawraue miutdot soft wood 
ffuih ■• ptnu, pltdl Mn(^ iKimboini [Ili-n lawt wikkI ntid moot 
uaed}, box wudil, Bn^fUak (u tha fonntin I* too iwft uid 



inpj 



Dmsing out Shoct Lead. 

^IbB iMd mnM br ki-'pt .tntljfht utd fn'P from bnekiM ; 
tbtn, writh • «A(t or linniboiuii dra*Mir, dr«M down the odaw ; 
bat don't draw ooo tida of Iho lond mom tluiu thi.' utltv, 
Mia^u it u maarfiHj. if ao diMi tbo tamiart ni bolluw nidi'- 
iiaul It iitatniitifat [thii Is dooo nnd dbnnld \m nW-rvnl Iti 
bQcsmmwIi^ blMtlMditcrmkod, or othnvrirKj tcquirvd tu 
bo orookvd; imptrtcfl for fU«hinK*, Kuttom, &<•,), Thi-n 
take tbc " FUjijwr," Tig. <3, whii?h i* mado with n pie(v> 
iif Uont idwcC Inud, wbont Oin. t/i liia. lonif, mid 6iii. I'l ''tii. 




9 — 




Km. U 

. wnlk tho baitdie kaoc'k«d to Uip •Jiuihi ahown, and 
MUp" or "dnv" tho lead u boforo [^iinl on eauh iilde). 
' I drcMM the kod fm (kom blunp^ &c. 

SollPlpA— Planing opShootIng tho Edges.— [Fig.44.] 

Thi» » TM7 itnrMirtaniH and mturt be done with oai*. 
klie pl«a ^wn ot Vitc H. u ver^ nncfal. ond mvi-h > lot of 
tim* ; U can bo madx in s frw nunutoti. I hnvd iiiTir ki-ii 
; DMd Mtaept by iBj«df ; th«n(<n«, I ain im-liufd to liiink 
; original for Mboodng /mJ «^^. lltA dmuLu^ h1>.>u,-« tJ»> 
each ■paoMiUjr nudf . Tbe edjra A muut hn Ktraight and 
Ixad KWMit (in. ahtnr tbe Ulet H. whioh iihoiitd be amooch 
1 not lew tbwi S^ in. irid«. Fix thi! Ir-iu) with two bnd- 
[•■t* C C, o»»hown. TuatMd of tic brodawl C In tlie 
utir, Sx a lalb for tl)0[ilaii«d »dc or vdgu. "Totu^" 



{toUov cMidlo is toucb) tho plane, aud h<ir6 th^ plono inn 
aetto tie work, tpJiich i" nrfjiim'il .inly ),j prbctioc. TTw 



::^]^ 




PlO, 44 

plftni' bnndln iit removed Iroiti iis iin>fiiiMl ptaw tu the »iAf 
of Uif plitni'- but, til* rviruliii ^ny will do tliu work. In 
thi.i uiuir yiiu do uut nHi^uiro lliv stnuKliU.-dgr', un A nnnwrra 

tllU plUJUJlW, 

[□ the ordinorT- way, fou fii tho loitd on th« bandi, with 
about Jill. pnijucLlni; over the edge, and ptuni' amy until 
vou fA»it mot know) tluitthuedgeia tnic Try it with* 
loor Htriiiv'hUxIfjn.-. Pliuin nKHin uiilil il in rij^bt., or tiU 
Itatfloo mrvtll (hiituv the n<naon for ndiiptinf; tho ubovo 
pl«a]. Af tur iivi cdtf^ in BtruiKht, turn the load ov«r md 
pUn» Hit, oth«t Bid», brin^g the Uad to tho r»qiuied 
width. 

Takn K iiqiutm rtiid itijiinrn tho nndu Lriic with thi> udoa. 

Tut*nlnii or Pulling up Soil Pipe on tho Mandrel. 

Non iak(< Iho muidrcil and plaro it on tho lead pAnllal 
with thb adoi [u obown at Fik 13}- Lot the labaam aoi 




llti ts. 
yourself, and another if you auu gflt hiin, ph,r,- tij.lr anna 
upon the mandrel, and with Ihtt (inndii pull tho fijih** ^dt- 
orcr on tho mandrol. Kwiu ou until the load in fiiirlv- 
wnppcd round iho mandrul; uftj-r which Uko tho uifl 
Unlace, aod boot tho vigtu llal on the maudrvl. Then 




witJidnw llip wiiiii', und lliu id[>f in rtwiy for "eoiling. 
Pig it illuHtrata tho Kii) piptr at thin ata^'. 



SOIL WPB MAKtKG. 



Bench Soli Pipe Block. [Fig «7]. 

Thin Wwk »limiW ho nhaat'lD.hig\i. l'2in. Uinir, 2liii. 
or :jiii. Ihiult. with nn oMy bulc to Si the pip". iu> at A. 
Tlioshop ihould pfiNMTfMitwonf oVcry alia frwn Sin. lo 6iii. 
Il Is used ior vorking thf pi po on. &aiiielka« thw block 
Li cot ia Uw abapo uf a V fi>r the pipo t<> Ito in, tb«i 




Fju, •? 

one blnclc will annwor for Mvcnil nzoA pipes to lie in ; but 
oro not BO gcnd, ua Hw yipo mvolvoa iu Uiun too hcavilj. 

SolP, Tarnish or Smudge. 

Thi* U blade mix«d up with n little gloe, or use and 
wntnr, HiilKciBnt to I'aiu^ it tc biud or not lo rub oS. For 
good ftiiil pMtiuuIni- vurk tbe foUowiniK Li the beat waj lo 
tnsko it. [[ worktn! ruiir yttan in a thop ani never used a 
bitulooil. Aftrra cM-riiuu aiununl ur |iraotico. you cku do 
without it; Mr OtaliMu b»» itom^ t.bo «*ini>— in f«a, Jio 
iutnidiiccd it lo mc). 

Ta]c« n. larffo pofhet 6f liunpbUo>, put ic into tho tnetal 
|M>t aii'd mftkn it n'd-liut, thuu Int it iwol, Tnke a lump of 
chalk abont bnlC tbo dim nf n lar^n hiai'u fgtf, pmittit «r 
hrcttk it av ftry tlnn nr rub it nn thi> roup ; tlirn mit tbii 
t^iolk and olack tuf»Tth<.T in water or bvcr. and wt^tl griiiil 
tho iDlature upi ciclxr wicli n mullor iiihI paijit Konc ol- 
witb a trowol. Wliii^bcvr it mny bo, tho bluiik niUHt ii) 
ICfill groilBd, M I.iii/ "1 ;rif iMH ir feund. Muk» it nn stitf 
•a ^ood inorta]>. Noxt, bnvo Nomn nwltvd kIur (bom tlio 
glu^pot will \m handy), put a Rood Hi7«d table ••poon tut 
iiith the blnrk, warm up tbo lot over a modoralc Arc, 
keeping it will atirred np irom tho bottom. I'bcn with an 
old w>m MkKh-tool (pnint-brudh] froe fnnn paint or (pWiM' 
(wbich may bo bad ai anj painter, wn«h«i out] and woll 
worked into thp " eoil," tmint or " "oil "(hh it in wrmwil a 
pleoe of lead whkh i» purfirilif tn« Iraia KToaw, ajid hold it 
to tlitt&reto drj — not loo rln«rt, eoa«tobum tlioeoiL TbL-n 
with tticftu^'MrubltnntUitBliuiaB. If it rubsofi, it waula 
mvrv ^liii'; if it )>Ii'tt<Tiior|>*ol«off, ttboA too iiiiiub ^luOiOr 
it is put i>n too lbi''k ; or it iMiy he tliat tli« xjiju.' in n liltli', 
(rtwa.ijr: n-n- in intlt util lio it. Totofco awiiy tho gr<iii»o 
nib the leiid over with nhid)! heforw wilinir. or rnli tlip lead 
wiUi giaas paper, omrry cloth, or cord wtrr. I tike clifttk 
iKvt. Sunie plumbcra alwayx wnrm tho noil boforo uidna: > 
I nuvcc do. UH it drya up too much lor wc. It ohtruld uo 
about tui thi<ilt M erauo. [Alao »«•, Soiling for Wipod 
Jouita.] 

ThB Soil Pol 

This flhonld bi? mado of ojpppr, to boW about oln^ pviit. 
In lA>iilgn publiiian* tlnd tbo plumbora' aoil pola at 'Jd. 
MAh. 

Soiling Soil Pipes, &c. 

Hub Uto planod tide* of the pipo with clmlk to tako away 
kB taM* nwmm ; llii^u. if Itr n ropprr l>it luain. >«t tho 
OonpHMi I bu. cr U fur iliawa jiipe .') in., and Uiiru run 
a liiiv on niob ride of thu wiiffn. Thon rub tomv chalk oa 
the pipe to take nwiiy all trsuM of grCAM (ooli«, AtH 
lead it alwajB to a certain oitciit gmaityj ; then MMl/y wU 



(ur paint) from tbo cdtr?" u* the lineti. boldiog lb« tnol with 
ttiu luuidlu an tow as pua^iblc (which will tut true hnoi and 
doca not epcrii the tool or make it bu&hj); aft«r thi> tok* 
the ordinary cii^irn or nluinlM-o' liumuior (Buck Iceopa 
tliom], Fig. 48, and witli ttw pem or pano A nin it betwaan 
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tho fA^9. Thin cilaana the Innidt-'n and upeiu the nlgn^ to ] 
allow ilie ^uige book to work. Tho jptuge tuiok ia ahoim 

at Fig. 49 

Shaving, Remarks on. and Shevehooks. 

SnAvtya Lhad von SaLnntnta.— Thi* i« irimply ottttiagj 
11 littlu KbariiiiK off tlin lead wbern rvijuired fur mlderaui. 1 
Jt li'UvuM lliD iilac« cli-ait and bright, or uutamiabML JJll 
rliuvu-lioultJi (.ftuiiM Iv kept nice and nharp ; they are boAi 
vhiu'pciK.'d with a tfood-oiittKl saw file. In Staring, can 
mnit bo tukpn bv the wnrkmau tiol to it.v^ it oTvrtbvUadi 
or tho -Kark -Kill look rirdlKd. Ton will find a c«Ttain 
utxgla to hold till) hook by pm«:tire only. A> yon kIii 
you must "tiiiidi" that purl, which kneiia it fi 
Inminbiiig'. i^io. m. 
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rto. GL 



SiuTS'iroaxii.— TlgD. so, SI , and 53 ar« the akavis-boela 
gi'nmilly ti»>d. Two iri»w <if !iO aiw nxjuirvd, one for 
gctitr.ll 1IHI.I, and one for th» knifn part, whio.h alinuld not 
i-xi-iim) {in. total Imiglh from rciind or Wok mrt t« tfao 
nnint, for claUima. alulu, and anylo work [»rc fig. I2T). 
The bcut and spoon-hoakB, tig. 51, an han^ to Amv9 
inplaOM whqro llie *tr«ight-book cAitnot work- Fig. £2 is, 
a Iwiil flltavn-lKHik for tlmving in awkward plaM*. 

Soii^PifRS, SHtvtxo.—In ahaving eoU pinoa, for oonpcs>1 
bitunldoriTi;. take tho gan^hook. Fig. 4tf, and witl ths* 
narrow end S nhave the two ildeaof the pipe Jin. wid 
and touch a« yeu trcj on. If fordnwliig aall-sipi^ 
hook at A Jin. Aftvr iLit plac^ the mandrdinMi* 
and again tru« lh« ulgm, Taho out tha mandMl, i 
tho pips ia Msdy for aoldorlng up. [Sm Tacking 
Soldeniig Up.] 

Resin Box. 

Tbu rciiiii bot. Pig. £3, is imido of tin, Ac., like aal 
ordinary tin ]i-ppi>r t»i, with a oonc^-nhapnl lid, inalcad ' 
of a drcdcor, cctniuff to a point whiub bo* a |ia. hole for 
tbo rMiin to iy>nie out. Uf (kxitm tbo rrain miiM be ttie 
btaok r#*in, and ahoidd be vtry (inoly (fiuuiid wp. 




BOIL PIPE MAKING. 
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tbkt the two endi of tli« *Qi3-})ip« aro iqunrn oim with tho 
Otber aad oono evon tngetlMir : uthsrwiie tha Mom viU bo 
lowMed lad aUaa tba twit. HannirUdccdllweiy Oin., 
JHB a attok of fiso antdcr, mnA n irood-iUed ooppu blt« 
Lot. with good fnto [•«>*■ Tinning Ike Bito**], B»d 



rxkU. 




■aUar aS up tliu Mun or j«iat. Thva with 
■»_■ iiDD go ail liunu Uiti Mnun (l«i rho Ikboorer hold 
I twoHidaifronapniitift). A|rA>&i lUBldntr it lu itnootli m 
;. Dm oma bo imly altaiiu^ I<; pmrltrr. It nuikM thn 
t Mbo if jwi rtidt to it. Somrtimas i' it aotdiTud with 
^ bit nBHim; liu Iwo whovla. 
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DAVtt** iKraoTSD Corm Bit [Ffg. fit].— A tnt trinmle 
WMT lo nuiku a mriiiin! U to i.'ut a long (lot undvr Uie 
ho'ly i>f thn itvu. »-■■ sitovn «t A, Fi^r. M. uid witli n 
lili. wire to fnmi an nxlr- la joni the two ]ieunim tOfKlhet 
to run vlic inm on. Thi« in chcnp, and works esoeod- 
iuK^y v«ll if the nlnt A. aod tlir witc aio (rw. 

l?ho proper mm for MMMir bits onitahle for soil ftpo 
work in abuut 9} lb*. ; nuttiing Ion thtn ttbo. will do Iho 
work (if II 10ft. or 12ft. lenKih of luil ]idp»— tlut ia. to 
float it ihtjatIj-. 

Tliv olinvr i-opptT hit has a nh!dd B, vhiEh pTotvcta 
tit« handk C from buntiujc; the copper \m ilin, *|uara 
and ein. loiw. Tbii ia a largo iron, and oiilj fit for 
aoil pip* wiirli, or jotihuig alioiit ou lonfs whtii tbo bent 
bai to M got up from thn Ixitttim of n lu|:h Loiue. (AIki 
MO Fife* 4 and 6 for copper bit«.} 

Realn. 

Tnit Ponmixo xrr or Rjonx vos mx Rntai Box.— Blaok 
renin U the best kind for iho plnmbor'* om ; it nhmikl bo 
powdered np under the face oi a larNrr hunnut', and oo a 
riWn atoae or alimt of iron. This powdrr ahonld be 
thorou«hlr ttw from nmtXl grain* or lump*, or it will stop 
Dp the Aofe in the lid of thn box, trhirii, lu bofor* atatMl. 
frhould not eiO(<«d oat hei(fth of an ineh in dianMttir. 
The rMin u put on the wsm of tho kuI pdpa bj bus- 
ing vp tli« bos, and hy tapidng it on tlio feUoni witb 
the handle of the ehave booti, ke. 

Tanking and Soldering up. 

Whm ioIdi!riiit{ wiil pipuii willi tlic ooppor tnl, flnt 
nhntd lliR n-»rk tin. un liurii iiidL', LIilu go down th« IMBI 
iui<l toL'k it n-ilJi lacks (kuiuU iiUi of aoldor ererr E&i. or 
Uin-apitrt) like l)uLt<iiu>(but not too thlokj.aou tORMp the 
edgM ray olow logDthn-. TU laboiinir ommm tlie lead 
to^wthcr while *rou iiM tbs iran. Kuop tho top cdgea of 
the soani level aiid xhaJKht (wttbmiL biimpiij. I«aw, haviiiff 
the luufrth locked l«ii:<'thur, noxl dprinkk- n littk puwdirrod 
rvaUi otodIj duwu tho Main, then got a nicv laov and bval 
uu y\iiu Iton, and wilL a ftick of line mUat go down the 
•auii and roughlj wililrr il from Ufp to bottom. TUi tlaa 
the work, ana puti> Uu< uilrli'r upiiti iln' waio. Taka can 
that the noun ih in no w»y l>«nt-, or thn wildiTing will Bemr 
be Utuj wtara flniahcd. Haring the anUcc thus mugUf oa 
ihe eeuitt next qiiinklo a tiliU aioiv mdn ou, rcwnrm sp 
Ihv iron, Iheu {with a etkk of voider in your band in oaeo it 
may b« miuind) phiuo Um iron on Uia toam, and, fcecplB; 




riu. to. 

iho bsndlu of the Irou at one angle to t^ pip«t aod ono 
njual proBBiuv tm the aoUnr, hegin at the top and oome 
•lUadilf all down tli« 10 foot, lotfing Iho «1drr float ahw 
the iron ui wnuothly, tmlr. Mid oTonly na thnnirh it wa* 
lloatod from a ladl«. It iikatild appeor as at A, Fig. 66. 

Prcpaplng and Drawing Soil Pipe op Funntl. 

Thia pipe- 111 prcpiir«d In a lUnllar ntannctr to that 
donrriboa in the last oliapler. oaoeptliig the aolUng, wliich 
ehcwld bo SJin. oaoh fldo thi; aoam, ai^ thv ^riag dona 
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LBAD-BURNING. 



irid«r, At lout )tn. wide — Jiu. «Bcti Bid<.< of tho scotn uid 
with the wido iiikrt, A, uf tho giUKobook. Fi^.l?. I sburo 
gt-nerolly |ut. on c*jh Biiio. "Touoh" il, tlipn takt n 
T«>l-hot iron, Fiif. l, and > HtMm o( oloiin-iihavod l»«id [d ar 
7I)m.) liin. ly }in., wuU " ttmclied " : tlion lot tlio la)x>iinir 
hold til o piiK) tuKT^Iicr, mill m '"(Hit" daubl»l up to 4 or 6 
til lull iiiMwiiii (n jaitci; nf olil curpnt. Oiii. or lOin. eaunro] just 
Etiside OtD plpo nml und'.'r the aciua- Ndxl, witli ihv rod- 
liot IroD, mDitn Ihtloof tbc atrup lotul ou tlie •I'nl "f thi 
auain, wad boni ihe lot tofr^tbor, which keop* tho cnH« f^^m 
op«iiliiK whf" Hi" joint ia buinjf iioldered. Thoro tiro c)tht«p 
method of burning thi? Imu! l(j|,'mUii!r, «u.u]i an willi & copper 
bit, Afl, Of ixiur»n I iriwuik lit iloiiig *o with llie iron a^ 
Iwiug h&ndr at thr tim'i. 6a fur priTpanxl, take tlio ootal 
I»ot, Fig. 3. MDtainitiK 1^ P^rto of iiad tad 1 irf (in. but 
after U Wt of pruetiw, tho Qroiimry plumbpni' •olJpi vrill I>» 
Sno4<Ti'nigh to 11W, and with the liuUe, Fi);. 1, pour ■ littld 
iMldM ii"rofir§ thr< pit«', til ffimi "tiutkn" at every Sin., not 
titavln^ nrnrc' mninl rai thmi in niwf-iaiiiry fur tint work. Of 
cuui^e vou iau»l piil miitv mi ttukii rrquinil, fur tho [JurpoiH 
uf Uiiumjir dio leAd \ buE ^hin ia knnclcod ol! witJi thL- tliumb 
or fiutforB befora [t «it», and wliilnt tht,'' lubourvr \» kuldinif 
th« pip Uigvlliiirr. ThU done, .>onii-ii the most important 
hit, " druwinn'," which w, howover, uuslly dune afu-r n to( 
of praotiiii-. In thp ftnct pliua:, vim wiuii a (jpjoii npimge, 
about a h.iiitiful. »nd B "mi-iih |mi. in jjiit tu hcJd two or 
three pints of wstor - a <in(TKT pun will nnHKLT irry w«lll ; 
or iitnU-iitii 'jf O apiiufiYi ii L'oiici-pi^iiilol pi't the shiipv vf tlio 
rtviu h"» will .iii>wi'r thu {lurjJiiiH.'. It inLut Iw mado with 
MX ftir-holo on tnp, whiuh. irhirn I'ovontd with thu fotrflu^r, 
foritu 11 viJtc ; tlip hi ihi in thi- biiltoni diould Ijl- uuly Istku 
euou^h to admit a •tr^iun oi wiLtur I-I6iii. in thiuluiuiiB u 
run uwm the joint whioh ia govuruol by ihn air'liulu un 
tup. Ttiui ewnb obh ia filled hj dippiuK >t4 luwcr cud iutv 
a P»il of water. KoKt a " knockinu;-oa atidt," whioh i« a 
picco vf littli I'lit to A potat. lA puih oH tho little bit* of 
•oldar Thtuh lauy hiina to tho stds of thn aiMun ; imxt. iiiid 
nuMt iinpoitatit.. % Riod " nrobbor," or, an it ix calkid in 
tlM Wen u( England, "awabbor" (a laboumr up to 

^s Ittbotim ainat be very attij'nlivc and tiuiuk ; not to 
bnatlo about, but t« bo rwidj at tho pr«p*r moroont. Hi* duty 
b, irbda the pipe ia being dntwn, to fonn u nmw cjuill ueii 
■tM&mof water from his B]Ki]i^,whi''hmiiMt bndim»Ht intor* 
Tab of liinc, and about evarj 'Ain. npiirt, to fex'p thn muuq 
from Oiwniuji:, and with tho knockinif -off stick to knork uway 
any littlu biia uf «o]dL-r that may olio^ to tho noain. Thi; 
■irahbiiijf in cflv'^^li-d -with iJiJ) iipony.' fit nwiib oan, SuppoM 
the loldM'ti) b« on tb^iieiun.Oin. lini«hod-. then nt ovocy Sin. 
to AiiL. H|U(v2(' a lill.k> >tr<!uim of wattT luimiu tlii' noldur. Thia 
OOoIh it and koops it froin openint; or ninniiig thniUKb. 
The Inbouri'r shuutd uol p^t loo rhiw to thi- plumber, Init 

E%j jMutiouhu uttootioQ. ua it vury miwL dc)>ciida upon him 
aw thu Mam will look. It ohould appear like to miuiy 
■hillings oT vpota all thn wiitr throitt|;A tho Hcvun. li thu 
Ubounv do4<s his work wolf thn pi[>« vtill luuk noat : if 
liudl)', the !<c>ld«>r will bo ninninji tlirrjuuii aniJ pookmarkml. 
Now (or ibt TilumbcT, vlio should bo Arm and mnAilcnt. 
Taku ihB large ladlo in tJio riifht hand. i1k> iron [lib., V\k- 
'i\ in th» lirft i haiw thu pot inthoiuiddh-tJ thohcnch. with 
a tidjr h«at, and tJii«0-JMrt« full. (1.^ tho Midaof tho pipe 
be fixed doo-n, on thai tlivy outnnt riM.) Takn a ladkifol, 
and with a good wving pour the toldn- on ili» iaa («nd) 
port of t)ic •earn, and a Uttlo on tho aoilinfr to get tna hoal 
up, having itfloatinKforabout Sin. to rhn.; lako tho iron 
■lid Aita' it on «aan cddo of tho awm (hiiuco tbo uaBig «i 
drawingj, tw> a> tA oauM tho wildr-r in tho coiitrd of thoaMna 
to thorou^hl; float for about Uui. tu 13in. in kmgth, and 
tha matal on tho aidoa of tho aoam will Aow awajr off tha 
Mtani. known a* the mirplui loolal, the surpliw ruDDinfi off 
tliu pipo uid IrariiiR tho mam floated. Thu labomcr ihcA 
togiiu to awabi whicli 1* to prorrat tho pipt^ from <^>ciiiug 



up; Teraembcrron miMt mit wait for him. 1 nqwat thil^ 
ntowjagr ttn ralua, whioh oaonot bo too wall loamt. Vou 
kocp to yovt work, pouriiw on buh aoldor and dravinK 
away, until yau ^ throng the lonfrth. QorA I That is 
niiinbcT oii«, and luuka tirvt-ratd. Pick up the iBL-tal and 
do anolher. 

Ifa "waf fabit of Milder; ataould nm IhinDgb, taki! a 
n)d-liut Uun with the liandb •IraiKhtnuMl out, and tioni 
it uS. [It id a oomraoB aojing in iho workahop if a " tent " 
runs throiurh. *■ Oh ! tboro will bo a bnoca put in jiut 
there."] 1 (ic*d not iiaj' this ia bad wntk, lUid mn«t not ba 
left. [Fur biuut-ap noil pijw, «« L«>iid-buniiiig.] 



Stncklns SoH and other PJpes. 



Soil and othor pipoa fthould be properly Htackod away. 
Ono of the beat inetliod* in nliuwii at Fig. M ; it in nmply a 
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aholf having F nidlpd on the front : bj ataiddBit tho 
oarrfully away, yuu uft«n saTo yooTfoU Hu troul 

driving. j 

Driving 8oll Plp«« to Ctoar Dents. " 

ThIa il dono by driving a Hhort iMigtfa of mandr«l, known 
nil a " drift," IhniuKh the jilpua. tu uAi* Out tlw ilenU or 
hruiiH-H. For this purpuau a ihikm nf }iu, gaa pipe, or a 
piiyv of ridgr-rull, ib fTvi|uvi>tiy usvd an a kind of lanuui-r 
in diivf thu drift thpjuifli Ibe pipf, 

Th« drift, or maii.lrt.'l, should b« mado of dMd. and bo 
l>t6iu. KUtalli>r iliau ihu aoil plpOt aud bvmade witJi a httla 
tapering, hHvliig thu end roonoed. Tb« maadnl will tw 
all iJiu ix^iiiT it u littlu ■' touch " bo rubbed onr ita eurfnoe 
bvfun: it ia drirtrn thrunsli, but be sun aad keep H frco 
from (frit and dirt. If tho pip* be rcry muoh indeDtod, it 
la boat ti) Bund n «niall innnilru through ftntt, so m to ndae 
thodonla gradually, iuul flnikh With n guod fitting; drift. 
In tliia Diaiiiiiir you can brinr up your noi) piiie qult« round, 
vnm tliough it baa boon IcQMikvd or Uml a>iuut to the 
vxtout ol flatntiw. 




LEAD UUUNIMO UACHINES. 
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TrumpAt-Mouth Waste*. 

t'^naaiMrt nunith wuteH mv uinilu br cuttinir tiio AtxA lead 
tspnia^ u st A F H, Kg AT, uv, Hiv muiJI vnd to bo fur 
aniDi^ pi|>«, UiMi Ibo Ui^ end 'khonld )>e tHr«> ttma* titM. 
na*. vis., Uiio* iuahea kewas tba tap; the top md 
dlianld ba eut otf a^nuv to the deBfred lengUi. whioh 
b imuB u foUtnra : Ha*iii|C )^ur l«ad cut tiip«Tiair. 
CoatiaM tbo iUo Iuum until Uitj meet at a point, lu al A; 
dun bam Oat potnt vith jrour wmpoMM {or with o Uth 
nd two oails, er hndiwls) itrik« a drde or arc, II, K, y, 
on Hm top Ibm, wUob wlB ft!t^<e you thu exwrt ihapa 
for tlw iMtd to b* ent at the mouth, » that it nrnv ntnnd 
pvlnodr apiifllit ; tlii« Uuul will tL»i»-iir irmcKlni at 1*10 
iBCntt Mlon ft ia tBniMl u^ Tou ^uii,-f, noil, and noldnr 
M dkot^li Ton won) iJuldiiK iwll-fipo, tiflcr whicHj-oa luro 
■ IwKd on Um ncmth tiai to MiflNi thu ■anvc'. Ttui Load is 
tnnMd fcf dtnplr knoakm^ thu ulj^ of tbo lotd ftutwitrda, 
whkh msjr b« done with ■ aiaitll diviaiT, mn]] pt, *:<: . Uore 



trnna thiii auhj^nt will be nid in .><ir Trmijo PlumMi'e 
Warit, whipJi "wv 
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LEAD BURNING. 



Introduction 

Ja diradutft lb) ft(t'«iti''>ii of fy ivMilors to this tiihjont, 
I km at DOM intiodnctii^ tbrtn Ia oni> if thn iniHt int^'mt- 
tn; and tuefid bTsoclies of the plnmbinir trndi'. n-ithout n 
pgMtlfl«l knonrledge of wbluh no plunabtir shoiiJd donnider 
mnniU entitled to be rankul u a fint-rloM workman. I 
COMUwltiUhlsthubMloUeu work wlion prapurly done, 
fcoMMM Ow j«iolWi eo in (poak, arv ivjoUut^-iit. It U n 
Bomaoa injtMadwt waongBC maa^ in thp tradp, thnt \miA- 
bnndiiy I* qolta • ti«w «t; tbi«, bowevoi, i« kd emr, na 
U ia ocNaUmUjr older tbao la genanllf n^ipoaed. Thia 
bmatlaii. fariM^ like ntuty otheim. liM Mn doomod to 
■ham tlu) luBil lM«, and liaa maiij cdalinanta for It* 
oncnaalitr, tli* oominaa iAt» hctag that it waa iBTvntod br 
CMBt da mdunonl. of Pnuioe, who, it b rpporttul, 
tnatni ftod doe Lolro Hotixat (a patent ngvnt nf tho lini"] 
(opBtcottbe notran £n EngUno, tho patent bctarinR tho 
datool 18M, UiomA aUliatfei pioye that tho mrthoil was 
OMOll pcMtfaed {& EaBland £ar anterior to ttiat dnlo. Thia 
(•nljr go«B to prore diat W9 cnnnot doptnd upon datca in 
(Ho (WW of skanj nw«t u*ofal invontiUTi* (■inneet«d with 
th» pltuobdiw tnd»— for exainplo. ventUation, tt«i|«, A<t. 
It la cA^ aAmatly difiDalt to ORiro ut tho too] ongin of 
BiMiif farrantlona. Wn road, fur inaAaooe. of such thiii^ 
B9 rapiaf macIi!n«B hriait wed An Uie pluiiin lA Ithovtin, 
X.O. 70, orlBH re*nt a^. uiAatloaot 1C(K) j^i-urs autLTior 
to the date of our Am patmto. 

Now, uor ifcia art of Iratd-WnilnK wita known, oa w« 
ura awnrr-, at IomI tioty ytwa ngo, »r<A miK-h tolknd aboat, 
whr iiiii, WBBO^reaamiaUjMlc, thnt tFiia vnliiaUoinvm- 
tiim i* Ml little known, nod oiilir prantiwol hj a voijr fow of 
tJm Vvdfaif ai«iii1>ert of lite imdo? Tho snawnr in. tbat 
lii-. tiiai hlnr, an idmi thi- VUuwa avMtmoxy tor tho work. 
' ' Ti porftvUil till wtlhiu this hutt yv-^r or au, luid 

-' inHl b&Atruo(i<f[i, iji A:iriffif*:li'iti witli oxiHiHiimTLtN, 
l^uorvUral and pnctloal. J* innph wniil«d fmm thi< hand* 
of tha pfwitioal workmaa : for ll b folly to nqraot aound 
and prwtiiml loBtraotion from the hands of an unakillod 
lanlinr. Sodt tbervore to U- found in London, profoaMBir 
to (tit* iiwtraolJoan i» thia art, und wlo. in teoUIr, know 
BO nan about load-burning than th« atudealsthoMaali 



la font, rtxplnKirinK nppnnr tn ho thc'i'r fmto. Tbeos booh- 
t)IiitnNin> nn> almi to sn' fcund tx^ribbEicfi swa)r, pnfMSinft 
in ttdit nubnnrr nlno t« t^'arh tho whijilc of l<hi.> Mdonoe and 
nrt gf load-bttniing. Tho tcoRhinirit of Hietc mon onl; 
toad bo impudu pr>gTUBi. Tlio/ tollun' in tho old rub, 
whii^b nuiiiirrai n.^w irn^did to pairp the wiiy. Thoy tell m 
talts about thq oTd *]u&r«-box nuuhine, and reoootiDend 
lino (rutting*. I may here notark tliat then) Is more 
difforanoe between tiiia toA the modam iiuu^hinu than thoie 
Is botwtion an old-faohtoned briok banvt and a good gland 
pip«-dnlu. Thu uld equon maobtoa is dumojr, and loMUf 
unlit for )ri>ovrtd worli about • boOding; whibt Ou otodem 
ono Is huid^, good werking, and not nnalghtly. Tlien 
atmtn. thoro u anotiiar Tosaon. We have not many good 
{irnmbcn profldont In the art of Icad-burnhi^ who an 
willtnj; to work in llie biiUdinK trade, tiu miiib^r how largo 
tho firm maj Im^ Tho few uial mn hiini. iia a ruUi an 
ohc-Biii!*] wbrk* in«ii, atid thc^ WTV, (rnit'rolly ^niskiuif, ■>f 
net *4l6nh .1 taTn of mind that if alAd or atnngor aaka 
their iidnoa reRpootiag tba ott, they on unwilling to rive 
any information — I auppooe for the simple reason that uiey 
tliUkk, if a direct and ut^Uigent answer be glvon. Ihab llw 
kuowledge will hi-Doofortb and fbr erei bo onportod from 
thmn, and thut tlii« is all tbo^ will ««er bo able lo learn. 
Siioh mm graorklljr ojiuider tlwnael'm* rvty vlvrtr, ktit 
their coneedt Is a Knndt«d>fold gteoter than their aUli^, 
and they aliouid dittppeof tram the company of thar 
oo'wcirlcuni, fur they- can do betl«r without tJiem. This 
tntwdiues* or nnwillinKnnw to imiuirt knawlcd^ Is ane of 
toe g r an ta a t miitnV** in tho TCi'rId, rtnd iiltvuctlwr a wnmg 
feetiDg, baaed upota a wmniir principle', which I will radea* 
rour to OTPrthmw, for niporipnon tonehi* me tbat the more 
a inao knewx, tho mom hn pan \a\ra. nml tlio nium williutc 
liH i> t<i itnpHit tlmt knowleil)^. by tho vpty imji«rtjiitr uf 
whidi hn im|iri>m< htnuvlf , tlii'n>liy bi)iM>inJntcinun> vuIuaLtu 
to liiiii.vlf, t" nji.i'^ty. and Ui lliu wurld at larifu. 

Ifuiul-hiiminK br thn n'rnhydrio hlow-pipc u nnonm- 
plidbod by buminft n mixMini nf atmosphorio air and 
liydrpjrai gas. ppjduc'inv a vry rivld and Intcnao flams, 
and whioh aitcr muoh pni«li«« is as UMBlguafala aa ttw 
pen now ia my hands. ' 



hi 



LEAD-CaRNING MACHINES. 



TtiO prineinu] um of iHin inothod ii f^r joining tlM Algwi 
of l«fld to^uiiir withniit ihr nar iif wliUr, and in douu bjr 
tnellinK the pilire« to ho jnintiil in inch a nianiinr that IIip? 
will run or flow tOKOtlior. or if thrw »hoiilrJ l>r nn int(ir> 
mnllatc' space, khhu uf thw miou kind of mciAl imi«i, hn 
melted in wiili Uif ouUir «d|Kci>, »o ao lo flow and furm ono 
«o]id Muhst^iic*. Tl>is lieiiiff tha cibw, an nrtlolo bnmcd 
to^thor in Ihia may muBi bn homnirciiwiiM. nnrt oon- 
•wiiipnriy, iho virions part* will nil wiihutuid mni anil llin 
ume rheinimi ftnilon siid heat, ant), ilii-r^fniv, lii>fnr[' ilwy 
OB bo ciiSirt' juinol or xcpnnilt'il Ri>i»t all lucll' or bo othcir- 
vUcr dtsUu.vi'^. AiiUlii'i u'lvmitaiuoisihittiill ports sxprtnd 
or (X^ntrHct <.iiiiii1Ii', iiml lliiil 'LviiiiviiU acton Munh worlc 
nnifonnly. Tno iiT'ihyiBrif hlnw-pi|it> i* only n tnndiflfn- 
lion uf thi' oiy-hjdroffcii bl-ow-pipe, invonteu by Dr. Hnir, 
of Fliiliiddpbia. 

Ximd-burniutr ^<^" i")' rwiulra to [ntennc a lii!&t oa tLat 
oltaincNl fmtii uie irurkiiiik' ui tlio oxy-liyilraKVii Ijlovr-tilpti. 
It miiy bv int«'n.'«liii|jr to knmv tliat willi tliT' iiiiKliiii-.i, 

SUtJnBni (tho hardest nu-tai known to moll), will ini^liintlj 
me under tbp aotion of this %1ow>plpc>. it hai'incr "• beat 
of no leM tlian 3,UC2 detrrp^a Falir,. or 'S.'-i'O di>trrHe« n^wve 
Ifae mettlDir point of leaa. Somefurtheridc^rnay l)e liiniieil 
of llic Iiilviinily of tht litat uixjuiti'd, wlini it U L-xp1aiuoJ 
that vLiiia wara luAy Ix- fuaed iiiU> crystals, or ciubouato vi 
inAjrn(<Mii nielt^tl up bofuru tW lliiiuc bf tlus Inmp. 

The Laad Burning Machine fOescrlptian oO- 

'riiu (irvo ■liydrogcu Wow pipi'. or iiiactiliKT. or ^ri'tHrratiu;,' 
cboiuWri it uindo to wtirk vmiuttiitif; uftt^r tlii; lUEiiiin'r uf 
Horu'a fouDUkin, wLich brief dwiiriplioii vill miftLi'i- until 
rt« oonstraetion is pnioticnily «TpltiiiPil. [i<^f Fig a«, 
vhich il1iutral«s this machine at work.] A is Ibc top or 
ndd chiunbiT. M the bottom or (r^ucrvUng chambor. P Ibo 
(lip «oiuniuuii:atiui] pipe. wKi'li dipx into Uie Kid wattr, ns 




Flu. M. 



tawa at KB. The uuliuu in no fullows:— Suppi>u> 7.tii\» 
» pi«<v of iiDV, Mij 6iii. loutc, 3iii. widr. Dud Itn. ihkk. 
Lei A be some atrontf a«dd water, kav Hvr of watj>r uid <■»• 
of th« sUoDgest ntlpliurio uid, whi^h in milGdrntl}' ntmnff 
la aUiuply kttaclc tb» tine. Now, ■■ toaa u the anid 
acts upon tbc riuc, liydmyeo gna u grnriaini, utd rlsra in 



wnall Inibbivs hjkhi LIip (acp of Uio add, and 

preivnirc, which, if not rolievi'd thronjrh the pipMi 2 orS, 
or othemiso. will, by its prewuro prvw or, mi to speak, 
blow the nrld water bade up ihv pipr T, anil will cMitioas 
ki do no ujiti! llio whole of the iviid watflr in fortrd from 
tli« cliaaibuT U into tti(> lop charnVvr A ; but should tliit^_ 
|>r«nHur«' of v<^ b« nyltfM'fd or rcloaMtd from tlv> rlutnihrrr V^^M 
tli#n Iho a''id nst4>r hy in irrnvity will nffnin run down (hC^| 
plp«< P. aTid namin, will hn nllowpd h> nttack thn xinti 7,. whoit 
moro Ras wilt be (renentoti, nnil in ijnantity ancnrdin^ to 
ihv strength of ihv acid and tlic nnKi»nt of xjno surface, ^m 

Lead Burning MacKIno (Construction ot). ^ 

Thi; Eciii-lniminfr mnrliiiio ia bmit Dniiiitni«t»d as foUAwt: 
With a «tiitJib1i!) «xi<i1 piern of lead wlimw thiolmaaB n^ 
vary au'unlliiif to oin^unistaiiC'pM : f«r *t>>r.k or «h«>p '^■"^tww 
Sib. ur 7lb. lend sliuuld be uwd. hut for portable aacUnM^— 
-lib. ur Clb. will unHW<;r. Hnvinif determined upuu ffaflH 
BubstuQCW of Oiu li-d'l, wg will >>ii.[ip<>Mi it to Iw a Piili^l 
roiichino[a«tihowiiutFig:. 6P]: l)K>-fi pio<i«s of l«»d forming 




the allies -rill then be aboal 3ft. by Ifl. tin., 3in. ' 
L&Ium up lo form the bouis J L, and 2iit. for lap at 
Uwingr the roadiiiMi ta stand 2ft. Tin. hi^h ; plonn up th* 
»d^s, and sqiian tho tnp and bottom ; oval litm thr Ina>l 
Dpom a manaral, not neovssariljr tho on irf th# marhtTte. 
and t'vt the »?am burnt ap. Here the Snt dUBcuHij |irmnl» 
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ttmoXI, xaA oon tliat taA krpl hDndritln of mull out ot the 
Vad-buralittc b»ntli nl the 'rii-iLi*. 

To tret over thu difficolty.And fern ttiAliniu?kin«,iE»(<.-n<I 
«f tunnutiif up the joiut, mldar it witb ■« coarse i\ Hukier 
■■ jron cm tue, fnr it in tho tin in thu nUer thil cUe avid 
MU Bway, fapnr* ihn rciimin fi>r uung ocuuac loliler (thii 
win buA 70U n tnanth nr iwi tji iirnrticD vrith until rou ran 
bun one up {inipeiiy ; n«iiT. turn tin- liuttum 1)«til J. luul 
if you do not iutcnd to vokq llio niitulunc, turn tlif to]) Wtid. 
tl^viag got ta far, nut thrcn piiKca of sib. or 61b. loftd for 
the boifun, mifl-Itn, anil tnp, nrhioh mniit ho Urg« onaugh 
fur Uiutiini>api>f cdffaor lUii^t' : tbou bum the pipe Pi inib 




Fia. «L 

boU«n mi eut aa rtflwn at Tr jn ACID PTPE [Fig; 
tHi] Hid Une pLp« I to the iwuiidlf piirtilion, ntvl fie Aiid bum 
Lb tlii« mrtlUtm a* ahuwii iu thu ilini^Ain In thn top part 
of tbti bottom ohsmtMr uf Om^ mit^hinn. Groftt. rani slioultl 
be Ulten fn mskinK Ihe joints purfmuly wntcrtiirlit, fnr jou 
cannot do wijrtliinK la them aflm- llio ninoliiiii; Is put 
tocvlhc*: next ahsm or clivtn the in.iitlc and autaid« pArts 
t» H Imu*m1 U^th«r, and ulip the top ■^hoinbvr into Dm 
bottOinclMai1wr,njr:Jin .andlet it jitquitiitifrtit: thru Kurn 
it toguthM*, u dlTMtuil and xhoiviiat Fis, i^.nTid nLLSIO, 
and St VW. 92, nnd at Sidu or linri/oRial BurnliiK. Now 
form tbo bottom, with thwfU W anil jj^nitlii^ Z, to bo fixed 
«• abown in tli« diagram. Ftoqi the top ot tht.' iirmtiu^ to Uis 

bottom of tb« M«d plM ahouLd bo 7ia., tTi'> ^fnitiiig ^J kuTV 

aquati^of |>n. bolo*. Thuuinuf thu gating [a plan 
of wUcb M ibown at T, 8. 9, flig. Ai)]. U tliat tho tmo ma; 
nat qmi h, *o tlinl all llii? ai^id mny dmin into thu well of 
Ott mutidae, and alixi ti) krrp tUc xinn pcirfortly dry when 
not ^cncatiof; K«a. Thii la vciy important. Catition: 
CaK mu*t 1m.- IaImii to fix the srntioif vr (traitua' iii tush a 
nUBBCr^Bt the atiutl pnrla (if Ibu liii'r pntitiiit gvt fhroMgh 
and Into the wet), uthiTwinu rhi.' /im; wniiUl Im> craitinuaUj 
aet«d upon Ity tbs acrid, aud tho miichinn would ooiutanU^ 
(CL-ni-Taic jros wliiii nut rcijiiircd, and will bo throwing It up 
the pap« P R in bubbles at iutvrr.il<«, which will eeo&pe Into 
th« air.pcrhBps eadaafennj conCacd nlacca. Tliis caunpioK 
ga* of connv meoita a «aat« of acid and xinc ; thu aiutio 
Uitoft WW hajipen ahautd tlio sate hnv« voty roTigh rarfaoco, 
tmauw Uiu acid liaug^ to thu xinr. tf ibe holca In tho 
etniniz be um Mnall, tliu inrwliiiii: will worli Invgalarlf, 
aol cwaae the g%a to jump, by n'ONon of Ow oxldo of idno 
clonag' tbm np ; thu ioidl' <.-tfc>ni will bo prodoood ilioiuld 
lb« oxtd« ffct toto Ihc wi'U in, krtjo quiuitiUm to stop up 
the arid pipe. N»w fix thu top H, 1^ (ratting a hole for 
tbe pipe X and a Ijin, hulti for tho pouring in of the lu-id 
•■d water : bam it In tlic top edge of tho uiacilibio, un 
•bovn. Tbia top. abuuld ihi" marhinc thruw up, |in-vi-ntn 
the acid from fl^inK nbotit. csp.iiaUj' if vun t-ntur tlic liuli- 
B with a loose picci* of shi^-l liout twm i>r Uinv itic.iiips rimtiJ, 
I wtib handle ur k-ad rintr ti lift it l-r. Noxt 6x a l^in. nr 
I Xln. |it«W of lu«d pijHt in!<i tho lirtn nf Itm wi-ll. aa ohutt-n 
**1 Q: this iiurveitu uni|itT iho mnrliuje. aiid Iu drain i]II ihv 
tixidn lA ttne, in. A Ijiii. or liii. wrtwi-d plu(i; iriU be 
, btat ftxcJ im the end of the iiin|ityiii|f pipu (ur rliiuiig'. 
[Cc^p«r oc lead i* the boat nut«rtal; but for audi plug* a 
" ,b(Nannd an ina ping inajr 1>« iM»di Wc lhij< ^ag if 



made ot tton often roqnitv* nnii^wing. en that n lead oun 
win be the ben. Kow fix aa ihown at T, a lin.,iin., ur 
(>i». cap and Kiyiw; thp lattfrr hI/<i in liriit, b»«aitM> it adinils 
of latge pieces of Mnn being pni inti> tho macliinti. Thje 
cap and soKV majr b« aolden'il (m, aa ihp arid i» not aap- 
pxwed to rams Inio contact with ii. ihi)iiir)i. if joii can keev 
file brnae work coTerod with lead [uit ahown in Tig. AS], it 
will be all the betttr for the extra Irouble. Tivta lix alio. 
KO<.id gaa oiick on the |ii(io I, aa iliown al 2, but at leaat 
lotrr inehaa above tha top of din nuichino, out of tho wajr 
of the add. >'oxt gt>t n ifin. iiliick ent to fit Jn tho bottom, 
to support il. The rfntre of Ihc niid<Ue panitinn way bo 
partly wipportrd by tlionoid pip"- rwtiiijr upon the boUoni of 
cho well, bat caro oiuat be uilnat in cutiiitK i!ii> jiipo, m 
that tliit <iiiil Iio Biot atoppcd ap br reating on tlin botluiii, 
otherwiitfi it will bindiT cho aeia water pmuntia' ir^to one 
chamber In anothM". The bnttom "f tht? itcid pipi may lio 
cut ne abown at TtT, Fig. <IIt. If th*: inaohino ia to haisa 
ritainK K (a thing I nrommendl, tuw mppt-r, mid kwji it 
well bWkod or«r with JapAn black. Thin cimiui; oniiwvnt 
two purpoeca: it pntTodta tJic It-ivd from Imiutt dmnu^ii, 
and eaiuca tho ma«bnie, by keeping tho hnnt in. ta work 
bettor. Ths jmnta or waiai of thu uudnj; may bu atiltlurod 
up. 



The Old Gquara-Box Machine. 

There arc many oi1i«t »i«th<jiU cjf RULkintc Uvt- niocliiui-, 
hut. tlio priutriplc rauioiiis tho aiutiu iti iill. Fig. fil ia 
ditfi'tTrnt tn tUiT funnor mnrliinu. In tiii« diiigrmn. it will 
he iiotiwd tlint th« nap C ia uti tliC top, and Ihu kM W at 
the aidi', and rani.inutKl nlong thu bottom. The idie b put 
upoB tho bottom its at 7.. 




I'liJ. «!,. 

Tn tlii« mnclilno there la another, ur tliird, rhambcr J, 
called the aafety ohamU'r, alw cidlcd Gumcy'a arrangv 
fnont, anil t* ci^xtciallr auitablu for tke oxy-bydrog«n 
blow l^'l*- I* "= »inining but a largo hibo- aay Jin, — 
linving within it thp gna pipe R J, Fig. GI, firat takoB 
np to ihe t'lp at nhown. unA \iL'it\ ovi-r for tho caul to dip 
into not nvre tlinii Uu, 'tf walrr. fn thw way tho gM 
piui«.'M uji llic »,"aB pIpu lind tlirutigh thi- thiti liiyt-r nf water 
into ibe tajf, and out uf thu aniall piivu N into the indin- 
riililmr tubing, iitid w t« (ht« burner (™ll(vd a bloW'pipo'. 
Thi« priironTa the poeaihility ol fire gi«tliiig into thi! gaj 
Kvnoralor from the burner, etu. But witli thia arrang«- 
■Dcnt tho gaacoiBea olT with mura wliNt, whii-h gvla into 
Ibe tube, and ia an awful ■luiautii-i! whtn itt work. WJbcn 
rach U tba oaM. taku tho luL of tubing and hang it «ttd 
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up»«nl« to dnin out, wbich may tako hmn ui nccom- 

SUnIi: of oonnD joa Mn Ml It out qiucktr hy blowinjt 
own Uiu pipe wbca tfaiipaiiwfd ond unw^rd*. 
CitfTJOx-— Whoti T^Mioan, always blow out tho flarooiw 
(■MQ u (he burning U done, and Mini uti ilin mu afttrr* 
Hirard* Unions thia prooftution i* tak*^ ttiu miii-hin*, if 
ncliauatod of fitnurnting power or tTjwUlliicvl, is iipi to 
•*ilr»w biiok" («)! , on cooliiig. ujuirtiolTHCUuiii i* fcnnodl 
tbo Kiks, nir. and UkU Vfitl> it. pf*n thnjuph very loni( 
lenguu of pipw. *nd MinsOTWmUjr c«pli»di;, lUit onJy 
dgstJqjinK tnn inivihine. bill life. IE m nl*" tiiviiwuuy tu 
liun oS we wind tnp. (<ir thif ^« ha« > t nakinjr dcMR) Ur 
«vm explode Ut«m, purlit^ulutly wboa in tho bmida of tlic 
unokUlM. 

The Machine Siphon. 

Tho MoaJiiuu SiiilifO, Bk- C2, ia 
nithinf; muru tliiiti n i.i>iomi>n gnu 
(dphcin luodu fi>r tlic purpo«n "f ca.tob- 
iog Uiu wiiiur parliftlly (pvim oil by 
the Rtmin (rjui ilio nrad, wiiUr, eta., 
wiUiiii tho iiificUiiiv. Tho inltt nijic A 
Is Iwdt lokuu dowu iuto th<< buttlo part 
B; tho (fos osil I'ipi' i» inarfcod D. F<»i 
mj pari, I j>ivTor In mnJtn G with n 
pioau of lln. plpu, iitxinl fSin. lunir. A 
uid'D »K both Jtn. khji pdpc mldcrud 
on to B: the nililwr nipeii arv tJi^ipnl 
OTW the emla, and <« ©ounw •ccurvly 
fix(«l. F io » "tr*P uf tlb. BJiWit l«tid 
bMit to form a hooK tA hiui); uvur tliu 
ilm I. of th« tnuhioa, Fik- 39, uul 
u ■howD ftl Q. eto.. Fig. 68. 
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takiiiK nbout, )t> woifrht being nbout 101b«. Tho bamd ef 
tho iitniifcar i« [>rotci:tcd hy hoing plannd iiii<id« Uia budj 
of tho blowOT ; itH r^cinirtmntian in nmiUr to ibat BbowB at 
B, Fig. 6S. A f^hil4 fmn work it far hours tog«tliw, nnd 
t)einK' gcivcmcd by s water column and nnall ptuu)£er tfjrea 
otit: uf till' steadjcst flnmoe I arar luuidbd- N.B.--Tliia 
buUowB ia sloo YVTj huidj for bkrwlag ioul air out of Um^ 
fvUn, fto. 

Bellows for the Blow-pipe In Lead.buming, 

Thu bnllowi) ill of thd ^TMiUitt iiiiportkn-w in wmm) ki»da 
of Wd-biiming ; for hnary work such u ttorn J iadi 
plate to «ny IH lbs. lond. lUmost unjrthixff mnj answer 
pioTided you can g«t the dMirtd nreanire. bnt when jou 
vomo to 2, 9, 4, or {tlbs. abiwt bod you require the (lame 
quiot and uol d&n«in|f and popplns up and down like e 
will o' t!ji> witp. For thin niuou 1 Ldto inbvd(ic«d the 
now figtuwd B, n. Fip. "'3, D beings worked by a bellnwe 
and B with n plun^vr, or both plungai end beliOWB may be 
Bt limes vorknl wiih ndrojita^. The pluumi end weter 
culiuun btjllowe Is tho simplest nnd InmI kuid of bend-workud 
bvUuw* known, and is made oe follows: V, 0, are two 
xiiii;, coppnr. ai load cyliudrimU vcesek, ear S> in. round 
and li in. high, ono fiasd abotf the other, the bottom one 
being ('noloxxd. T1irouf[fa tbo top of Ihs bottom resasl Is 
fUed a lin- nr l)in. copper, liiH^ cv leed plpv. On lbs toji 
at B ift fixed tbo bellows, bsving inlet and outlet doi^kt 
K, V. witJi a krer or butdlo, which luny bo worked by 
hand, foO'l, Or atliomiim. Tho actios i> us fuLlow* :— Wm 
off ths wind-riitlc [set? Hmall oiwk on top of It, Kg. *«, ep 
K. Fig. fi'^.u.ni) iLbimt tliPsenutafilLthotopeyliiidtrwIh 
cleu) watei: luitl ns luag as the cook u sbnt the v«t«r will 
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Moohlne Lagged. 

At A, T'vt- S3, can be wrn on improrvd ImJ bnmlnK 
naeUne end blower: the marhinc in Ugged with eui 
':iid w«ll pri>t'-«tMl, Uiu additional vxperuw is but amallt 
end it ic jiist tho macliiu j for k&ocJdnft about the ivmatry. 
Tlw blower skowa in Fig. S3 ia ube rery good for 




A 
not mn down the pipe W into tho lnw«r nylinder; luni on 
tJtD onok und it will tliui. faraiti^ all the nir out of tlie 
bottom cylindor. trnrk the bmidlo and toioe more air Into 
the bottom, this will fcroc tur wntrr beck up Ibo pipo W, 
end M Ion; as yon work nc will the Mower. Soroo bumorc 
liko Ibe wiiliT to 'hn nlwapi na the bubble, whirli ia tiest 
BnlASMyotican depend upon the water in the nylinder being 
kept etone brel, or the wind at c^unl prmcuxD 



4 



LKAU-BURNINO MACHINES. 



Lantern Bellow*. 



'Aia i* aaotlicr kiad oS boUowf, vhi«Ii 1* verv liandy for 
jobbing abunt, and nuy b« loade round. mimBttilufe ttko ifaa 
belknre of a otmcertina, lUed in aii iijiHuht round box, 



aanalljr aboot Shi. hiKb auil 6u>. at lOiu. Lu Jiiuuutvr : il 
mNj be worked by n pi-'lal, or by .-> iiliiTiibi^-'a riitLni>vllor 
(labourt'r ur boy i BcaU-d upon thu to[i of t.liti bollptr*, with 
a lever m hand. Tlii- top boani of the bbillowH u bawl 
workud vitti ± Ufinicad *{iaii0, or & dead woislit aiaf bo 
ua«d; but Uiia loiUir, bvingr hnrj oanla(^, u aomewlutl 
objactknuUe. 

Foot Bellows (Double Action). 

Sif. H dioWB tlia foot btllQva, tliii bottiitn tNiing worked 
up imh S aningr ^ I* >■ ^o^ himdy for <;dd und imt-ilwv 
wofk. and u made as follow*: Ttin tliita piocm of board 
iotmag top, B^ddlo. and bottom, an oouwotod willi 
katbn dowl; iuul«di a« abowa bjr tbo dob in the end* of 
tlM beaida. Tha vulva u> fbt«d aoar K, opciunjf inwArda; 
QMrai* ■!» a Tulm ia lh» middla board u^NMun^ du wiiwitnli ; 

■ botvwv Um top Bad middle bourd U fixed a iipinU opring in 
koejt thcM two boardi cxpandM; tbera fit aIni anoUier 
apru^c. aa at S, to path mo tho bottom bonrdt wbiali teiid;< 
to kagfr it doaod. 1^ b«lIov« thiu fomed i* new bf tko 
^ middUa btMUil flxwl l<> iKo four ponU on ahown nt P. and a 
H vind-ptpo B, fixid Co tile buttotn purt of thd bt^owm u 

Aewni or iMi pipv nwr be ftxvd mat P| wIiIdIi will b» 
fcasdior Am If ftx«l whcrr? nhown. Its anlion i« as fnUowa: 
Bf dqman&g Iho top board, the air from wltMii is preased 
thfong'li the valne tn tbe middle bonnl and tliiu tlie 
bottam board apanx wlieo tbe niTtiiK 1«iii]m tu pruM [lie 
airout affaia tlirmicli tbu wtiid-plpc^ TT. By alluwiitu tli« 
top baatd to riw, thu t»1w in llie tup oiniis aiui aUuw« 

■ ffvah air to enuv, wtiich may be prMMd out again, and 
■s on. ^w bottom board Id lion ahowv to be vark(<d 
nn with a spring, but If u Uttle trelirht aiul levw Is flMxl 
on the tuidrralde ol tba board iti-ur iliu pipe U. thu bellows 
wiU worii Dioro regnlarij-, biniauni iLu nuriuK wUeut^uni- 
jfMsd givas a grtalcr pnunini at oua lutw uati auotluir. 
•Ucft InU rfar aa trilh ilie wind whoa n>(^lated to uuu 



Toot Bottows (Single Action). 




^^^^JQIf. AS is aaingla foot Vl|1>n'^ liiit nlmwii in oonjiinrHon 

^^^|H m renlalor R, whicb may bo a nmplc yiiccc of tliin 

H^VBwar BSdtsd aetoaslbo top Uifortii adiajibrafrni, and whicji 

mar bu yni^Md la suit any pruHxurv of wiml, or thin amy 

be in tbo alMipa of a blown bladdir W4iighti>d dawn in miiji 

a nauHT that ooe naifonn pmaur.. con bo obtaiiic«i. Of 



counc tlivw Allows mny bu woiIimJ in coniimctiun with 0, 
Kg. (13, or A, Kg. 66. 




P. J. Oavles' Bellows. 

Thobollown illuhtnitKdiit FiK. ca is of an imptand fonn, 
and hj far thn In-nt yet invented, aud in laitdtt a* follows, 
th« w^alc liciiijf tjin. The fraiuo A T U 3 is an oUong 
woodon box uWut 1ft. 9'm. or '2ft. lonu, li<nght sboiit Sin. 




Flu. M. 



and width aboat Oin. or lOin. The half end fi is Sxcd to 
unswrr anustapfortho tnMdla, vhieb prerecta ttioballawa 
aprivir being injurod by oxoaanTe prvaurofrom tha tool; 
the box has nlso tbo parlittoa fur the ni/poit of the s!d« 
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LEAD-DUBNING MACHINfiS. 



k-td o( tUu L'Utuni. r N b tlm ti>p bourd, having a <lii. 
hole f<ir tie wiiid-KliiuiitiiT S. Tli* Uip aiid bollocii jviirta, 
or boordit, of llic liclluim B «n miidi? wicli I ^iu. iua!i«KUu.y : 
the diuaotcr phuuld bo u-lwut Im. leas thnu tLv wiiitli of 
th« box, iKi-t it, if tlio b».t ii< Diu., the t^p shuiiM Ivi Kin. 
Hound rlu tTindo 0I tlLew- bnivrdu i^liutilil be titnie<l tho 
yraciVD A [i««( plivn], to rtn'i-ivu ihu piid» of a spirnl Sjti'iiijir. 
Mich u )■ UKod for wfaH or t.tny t-baira ; lhi» "piiiiit inutl 
in MzctqiMl nunrly clint uf iliv butiRl^, and •■intid, rtltvu 
nut cmnprcM),'^ abgat liio. hiKh. 1» thu buttoiD V'litO 
the nppftttre i* mtdv for tlio Inlet viilvi.i ntiA in\'f, 
Uid thft aporcani B for the outlM pipe. We niiw wmtio 10 
tfaa inUt vnlvo. TliiHiiiiiiinpljF»}[ii.$TouiiU-injtAi?r/Hpindte 
nira, whioh miMt bo of nm-li iimkt! tliai iliu TCstgrhi of tbe 
Talvs wiU iwC interforo witti t.lio jjubbkico «( Ute atr, fur if 
too I1MV7 ibo ttir will flnw n-ilb tho TwUowb altq.'i|ri»lily. 
Thia vnlvc if > vivund-ia vitlvo must luvu Lliti nirlKs witli « 
good titp«r — in !•«, they should l» ns flat «» thoy iisii l>o 
mado: ivltionriini tho vulvo will work itw-U liylil and will 
jiimb iOmll. tbrnib)' RBiuunir tliu Ijolluwii l« jiuiiiJ mid worlt 
fnuKhly. Th» npiiidhi of the- vulvi- Hliuitld have ph-iity of 
plnjr tlimuifh tiin hridKrwny nt thi; vttlvi-, Tliifl vaIvu 
•hould bo •oldcfcd on U) n piece of iin. pipe pnjptirly 
fluifrnl forbtddinpwith whil«-lcnd tolhuboftrd: tli6 nniigii 
■biiuid Ihi cut Inr^o onimith ta iidinit uf botli this inlet cnlvo 
pi[>o mid the uiitlul valvtj pijic iN^itiK w-ildunn! to it. Tbi-ii 
Ihu wholo cMi be bedded niid niiOcd diiwii oil Uto board 
ttigcthtr. Hnviii^ gnl (to inr. ncit fis witJi wire or otUuT- 
Wiik; itii: K>fa Bpriiiir 10 the bottom bonid, iiiid over tlip mlvy 
luid oiltlol pipo ; iil*o Ri the nprinK til tlio top b>>Ard; thU 
■will hare the nppi-ivraiK^* of n. i>oni*rtina (mine withotit 
tho I'tuithor. Nnw jirciviilc Ihci iciilhcr t'tmiiij^. The bwt 
nui^TLfll for thin piLrpo-v in >ih<!i;p(kin iif i> uu-'diuiii 
ifaidknrwi; lhi»miiiit linprni>fn'lv»'vrn togLthrr, nnil pirffutly 
windli^ht; ttiu lcn|Clhrc<|uiiP() b aboat T^in. orSm. Niixt 
iiiii^'it u Lium houp ill ilii.' iuiddl'\ to Icoep wft iid«4 ditUodcd 
wbilL- ilmwiiig iit tb« wind ; Llii>n vith Jin. tin-tacks and an 
«str& bund 01 Icvithar nbont |in. wiih', nnil tho IrinUiitr lo 
the bellowf iwRrda. Now. with two »(n>wH iif jiuitablii 
leDKth, ftntcn thr bottom of the board to tho bottom liimnl 
ct Uw box, nLt-in^ that tho Mjrown do not prc«« through tiiit 
bottioia bmird <,if itro bellows; fix the vutli'i pip<T ru> nbuwn 
*t W, n»Ay Sttr fdiiai'cting by iv hlown or fopper-hit joinl, 
AttA b^nd thfi inli-t pipo up tbn ridn of th(i fr.imci us mavrn 
ftt F. Fiy. ti6. Nt>it Utip tlie nlowj rtnti'm H tt, Fif. G6, 
hnvitiK i. liWvu of (in. tnitd pipe, T, nold<in>d in tW butUirn, 
biid luiiir etiDU>:li Ici rvooh to too top of wiiiil-t^hnmhrr an st 
V, utid to K'ui] ruulid tho bottom, to u to w.vl Ibc oulirt 
plp« A Itviu bvlloWn •! rfiown <it W. Hnvni)|r Ihii eisttm 

nmie, uid top and bottom K>ld«t<<>d on, fix tho Jin. ij^tidle 
Talv6 Von the pipe P, and to aeiiitnblo height, any lOin.. 
• bote box : next fli tbe lin, waler column or dip 
pifK) O to the top of tho box, utettdy It witli a 11anp:i joint 
»t Y, k-i il)u pipe go xa tho botMin uf tho bux, but with tho 
nid cut tu ti>u >J>Mpo M tthuwn »t U nt the bulUn'o of the 
ACID PIPE . thJH will ullow A five pa»a^ lor the wster 
when thb livlitiWH ii^ at work. Kext bore two liu. holes 
in the tap of the ci*lem ne&r the Mldtared pipes, tu allow 
the frve puMoicu of the wind from the beUow* Ui pren 
upon the top of the wausr lu die dstcm (tn be enpl^cd 
lurthar on). Tliu wind-chambor S is nuwln with a 

Eof ain. euil pipi'of fnut-ililo lunKtli, wy abntit 12in,, 
U sulderinif a pluso Sin. Ion;,' to tho toj> of rbe lend 
D , (hen fJx llit> lop buiinl N iinil liift iluuii (I11' i-ud uf 
llie tthurt piwie of tin. Irod pipw nvir thir lt)]i Ixmrd. iirid 
Mililirr Lbu liii. wind-i'bamlwr tn lhiJ«; lhi» tlnjipr will ki-i>!> 
up the top uf tho lind Uix. Nrxt tMni or Aiiii^'p iircr tliu 
top of lbu vind-ohambrr na Bbown ivt M to rrreii-c tho 
middle pikrtiUan. and th* pipe V P, lo the Imidi.- as abowii at 
8. then I'ut a piou* of the nhptt-Ionil \' for tho partition, 
acd to thijt aold«r the top^utid of thn wuti'm^hunn pipe Q, 
(u iiltuwti ill ilin^mm. rrrpan- thi> fiiiinrf L J, ana eoldcr 



it tuF^Lhur, with tlie middle ^artitiun to the wiivl chiiTiibcr 
&11 Hhown ; fii a liu. gm-tin* aa ut K, to the lop of Uie 
wind-rhiimhLT; tiller thin Its the troodle F. brpnttia^ a 
lUiu. iia. or other bolt v( a suilablo Irufcth through tho 
nid, and tlirciu^h the two aides of thij fmmji, tw shown at C; 
then with two stout fevn^wH fasten thn lop of the bnltow* to 
the iruiidlt'. uud iu moh n manner that the bellow* will work 
neiirly tipri^bi; iiiakL- the joiiit at W, and the bcllowa wilt 
be ojuipli^h^j. Turn vfi iha 11 imf-rocf £ and fill ths hcUowa 
with water to abuot hatf-wny up thv fuuW J ; thou open 
thi-- witxi-Miok aud let tliL^ wkUt rtiii down, and tbe b«Uow« 
ii t«udy for luo. Notice that, if you kcc too nnc^ wat«r, it 
will riw atiuve the valve V, and moeillkely wQl bydep ow 
wurk ila way into tbi' bellow*, thereby aoflcninK'tholDathor, 
and cAUfliu;; it to wurk very tiabbv and badly, for the 
Ntmo raowu the bulluws lutut not bo left eipoeed to iha 
rain, etc. 

In theotv the oonstcuotion of tlu> boUowii i* aa faDow* : — 
HiipjMM tae wind eook K to be nprti. then by water bning 
put into the funnel L J, Pi^tifi. it will nindown iho water 
rolnRin pipi> G and into the bor H P. no that by rlcwinH tho 
wind i^ook Iv no wiitor oould iret throuith tho pipe <1 (beatmio 
thorv+ooidbc nocRQitpefor thenirboldwiUuiitbc bus U Pj; 
but now mipjioHn thii wiiid-conk K tu bo shot olF, and the 
box full of wiitiT, and ou additional quantity of wind 
ptimpnl in ihruiiKh tho vnlvc V, an tlie boUowa i* worked 
Ml will the wind within the box btvnmu wi m pr i— .-d, and 
will prow upcin iJie warfare <if the water at R with Hufiituenl 
force lo cauw it to ilow bock up tho pipe G, until all U 
foivoil out, when, if th*' l>cIlowi bo kept at work, tho nir 
will bubhlo lip through Ihn water (osaelly aa tho mo^^hino 
wiuitd whmi rhrowinir u^v) : nnw open tbu nook IC. and 
thci« w bh eiit for the nir, when (he water will (tow bMik 
in proportioQ to the antaunt of wind allowed to poM 
through tho wind-viuk. 

Thia la uuv uf tho beat M^tCiiaUiU ii) QIutlfttA tbo 
maiinor iu whidi wuuv ih foreed ttp the euotioa [Hpe of * 
C'lnrnnon niunp by atmoapheria mwHUitt ; aUo it is usef nl 
in eiplatiun; tbe prioolple of a^oook) aotiMi. 



Th« Tublni- 



Tltia i* Riadc! of puiv imlia nibliop : the tdmmi »tae l » |ll . 
Il ihould lie tliic'k imou^h to ptnrmit kinkiiw orflAttnUDV 
wlii'n bnntt piillnl nbniir : win-d pijw i* uf no iine fur tUt 
pnrpu.'cr, tut it will not Inst, owinir lothonciil which it eon- 
elantly fciitti off from the tnnohioo |(in. pipin|r will b* 
bettw than Jin. for lone tenfirtha, or wbci« there i> mtiali 
fear of the araa cnndmunr. and an forming water.) Too 
will iwjuiro ihitw irnftha of tbi > jiipe iiTtirdinR 111 vour work, 
one piece fiir the hand pi]* [«f HAND Pll't. FifCSj 
gBnerally aVmut 5ft. ot 6(t. tonit. Thin U tn eonnirt the taba 
nnd nipple to tho breaching pipe piece Z, and c«ck> fIiowu at 
B, V, Z, D. Fijr 83. You wiU olw want n niece for tho wind 
pipe L W N, to conneet thfl bcHnw* with tho eookiL ajid 
anolhor piece for nonrim'tjuir till' I! rjr'luiW, K. with the maehioei 
or miuihinp'Wiihoti, P tj. Fin. 68, You will nlini watii a piaoB 
a.\iont a fool. InnK, ai shown at R. for mnncnting tho dplMB 
Q [nlno nhown with tmhirited ricw ai Vig, 62] with tho ^al 
muchine. V\g.f-1 nhowMnn onlarKod riowof the hrtH^ebiBf! 
(wek.*. Thin \n limply thrM «»hs an one bant brata tobo u 
PLt I J K. K i* t\t« siiiit tiibi! kiidiiitr frum lbu mauhine. H 
tho wind tiibii ii'iidiiiK fnnii liu- Im-Uowb, 11 thn tuW leading 
to thn hiind tiipc' i-unicr, [ Win*? the wirul encV. whieli miial 
ha retculn-trri tJi miit the work. K the n-)^latiii|; (ivck for 
the go*, and J the lurnint; qH cook. After tlic iriad and 
f{iu wififci ■!!• onco n-'ipdAted to tho work, they need not be 
toui>hi>d for imnie time, or until eirenmataneei rajnin it. 
The iiv of thi> bmeehing ia to connect (ha two yaaea, i. *., 
the hydrngnn from tho mftchine, and the atmnaphario nir 
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tEAl) BUftMINO. 



fitMB Ih^ twilnw*. At 111!* point the tva kh*mi tne«t and 
tnral on tluough the single pipe V [wc Fig 08], Uicnce to tha 




t-anisr, and J, Pig C?, aliutii it off, wi Kvuiiling ninntnfr 
badnruiUukdforiTBTdt to STOP COCK oil tho imtohino 
[OM Tig fi^]. 

Quality and Quantity of Gas. 

Tlw mJitureur quail titjr at muU k""""'!'*''^''' "uit«lik for 
Inul buniiag, in two tiarta of bvcliu^pa to otiu of mtrao- 
wfiiietit aJr. This prodncM porfcct oombuniian., unJ wben 
voridng ia ihoM- propartions thoru will Im^' wuii joitt in 
f (uut e* Tour work if Ar« diirain^ an (jjlii Imil a little wiiter, 
and irkicli la being ooutanily (onnii^ by tlir two Kim. 

Two pwtd 1)1 bjrdnigcn to ono piui uf ntinunphrri'; air 
aaawer erray pnrpooo of Hut pliunlKT, but Jur tko oxy- 
llvdr^^i blow pjpo two volumes of h}-droj;Y>ii nnd mic 
irolume of oxygen 1» rwiuired, Uie diBwemto btung for the 
two dUtcKiit bluw pIpM thai In tbu a«ru-livclrD(;ca blow 
jdpe tfae air b diluud with, at WM, (runi 'thttx to ioui 
liioeBlla iNiIk of iiitto^n. wliivh rcduDc^a l\w strrntfCli nf 
ibe Uaot to tlu! r*i|iiirvd liwt fur Ivml WminK. But thu 
CMabfakOtlOB of ptire hytlroj^a ftnJ oxy^a iu tim proportion 
n( 3 and I will ffive a beat at k-aitt six tlmCH ru poworfol, 
nritable fur aKdlini^ aui-h uu-l.tk nw i^lil. xilvur, uuppor, 
taraM, aliuniciiun, cine, or iruii. 

Tho Bohavlour of the Machilna. 

flnttflttwieat after tho marhino hnn workup cioellontJjr for 
mnc«)o*(d«irablv timranil Uioii uUuwliI to gel iniIiI, atand- 
inf;. f*y, Hi'tiiK liinnor lime, n'(ii>n j-ini ivtiini U> w<irk lliu 
ffmi will all of R Hiidiloti Kinkdown and liiir<rt> ivma.io. Vuu 
turn off Uiv nxlci mii) in, hay, ftri) rnliiuti'n il will be up 
attain: you. UutiVing it is now all rittbt will try a^aln, ivlia-n 
dowDitwHlgu,aiidMunfot fivi-iir U'u uiiutiicx, whoiiatl at 

imot U will BBt to work fccautifilllj. Tbin Li nftiT tin: at-Jd 
btB arain icot warai. B'>nictiiiiLii ji>u rui}~ hv nurprifwd Ui 
find lh«t thn mattiinr will not worV. althougb tho add la 
■ip. This it diM> to the fart that tho bottom of the macUns 
ia Itm (^dSal, nod (he add plp« haa beooiDe cryatalUred np, 



oritiniLybe that tho piin ia faun^KxI tw> with KKlphat4>nf 
Sinn, nmnc^imni tho mnchinc, i|niu- inucprticli-tiily of atnr 
of tho abovo ohiikw. cannnh he gnt. Ui n-orlc, and x<iu will 
bo indincd lo put a lot niom f(v«h o'.-id iu. but m your 
Bufpfisc tliia will not altir it* ■.■>>n>liti(in. TLvd you may 
finny thit xiim l* not right; This may Ix' thi- riuw. P«<rlin[ia 
it la oottl«d with indphivt^ of *in'-, whirhahmuld 1» wntJifw! 
olf. or tho lioe mny be fniinrl nil right. If ao, tr>- miiro 
water and tbe cbancea an tltat tho iiuiicUno will 'work 
weU. 

Machln«s too Small. 

If tho tnncKlnr i> too inniill foi the amount of work, uoo 
a luTfrrr prtjjmrtion of •riil nnd kL>ep tliL- /inn r;!li.>an aivi 
with pltnly of DiirfnMi. 'iTiiK will ultimatt-ly pro** much 
agniiu't yiiii. tu. if it tw wild malbor. tho niiujhinu u-ill 
wmh Im oryntnUinii or clogged np with Mulnhuii- of lirto, 
thi; rrown bt-ing t\iat. muro EUia nanlltien dirmulvit] ihan 
thu 'iratct will hold in oolution, M tliat ■nmll lujK'lunni 
miut work luird and hot, and, thensforv, are nioic aubjcot 
to orvHtaltlsatioD than tho largo onea An to wbcUur at 
nut tiio rnavhtiio in being workt-d haid, you can be guided 
bv- tint lipat given off. Of oouwe, more hydrogen can be 
uUtain«l from thiT acid if iJur inuchiitu [a workud " hei" 
tliou^h tlio diKidviuiliiigu attached to worklug Iho maohina 
hot u tKiit on it (''jdiiiig duirn to 70° V,, tho iTrwt«lB form 
iwnr miiokly {m-o ■■ Cleaning out the Kaohin«." "■ Ctratal* 
Uzod Sfadiiiuiit, " " CLuaring Cryota lauul of JLtcUinv, Ao. j. 

Blowinjf up the Machine and Cleaning out. 

Sometimea the ma^ne will not work b«ca»a» the rino 
ha* become 0Mt«d. In auab cum, and to prevent thia 
"Uaw np the machine" at night or when you leare as 
work. 'Thta ia dione to the folloving manner :— When the 
ofidia in thetopdiamberrA. Fig. nsand PiK'. nS], with a wfU- 
littini{wo(idmpIug [w« PH'O, Fig. 59] «tcp upthn pipe P, 
which will kcvp the ncid up; thou take tho clconxinir plug 
out of tho pipe X X, iind let tho Uttio acid run out, tnke 
olf thii iiirgu I'up and iliraw in tuma hot walur, whieli will 
H-iwh out tbn luliilmti! of rino, £c., and Ir^iiro it tviidy for 
thti nnxt Toh. I'm Mnnll mnolunM thin iihouli] hv done 
rrrry night. I mar hrnt ntato that I hnvi; n small nnd 
faronrito lancMno wliich will run on for a mutter of throe 
hour* without attonticin, tli« nixi.' of which in 3ft. by Gin. 
Toiind. I «tote thin on at'^wnnt of tho (.xtraopdinory time 
tliat it will run, without attvritiuu, fur 8u Kniall u machinn. 

The Theory of tho Maohlno, B.nd Charging tha 
saino. 

I bavo, when wilting upot] tho Fig. 1^8, briefly rafMrad 
to the action of iho nuujliine. and will nov give a tntler 
dmoriptlon. Fur tlda, afflda nter Co Fig. 69. First ahut 
tho gas oock 2, tako off tho oap and place upon tba 
atrainer Z aomti tuaipn uf xino aa large aa oaa be put io 
thniagh Uie cap C ; naxt i<i<r«w on tho oAp C, and »•• that 
the rap X X b wnewed up. Now plaoo wifHraont waiw 
into tho top part of the machine an will fill it up to about 
A; Kaythiali) J pLiite.or ."S gallons: if A pinta tako ono pint 
of tho tlroiiyetl sulphuric acid, and pat tliia into ^lo water; 
theiioiHinthugasciiL'k'J; t)io acid water will thennto down 
into uic botlijiu of IIh' nw'ihiiic, ntid attack tho xinc, Tha 
ainn tA>e4 iKl- iniyjft'H from tiio wat«- nnil roloasos tha 
hribxigtii], whii.'b n»t-» iuxinall biiliM<>«i thpiDgh tho water; 
now oloKo tlii^ cock 2. and with ihln attlon iniing on, the 
buhblca Huun lill the npitce it with liydrugim gae^ aa ahftwn 
at tho ctJI■n.^l lintro in Ihi.' bolt>>in part of the laaoUne "Fig. 
J>K, nnd gaa prvmuro ib gemrati-d, and, itn in (lie brllowii ne 
hcfon> fTplninod, femes the water bark up thp pip« R P. 
and into the top eomMibBont, until the ncid water i* all 
remored frum the nurfaeo of iho xluo, aben the actinn !■ 



LKA.D BUBKIMO. 



<liwMiliauiil ; op(ii> tho orMtk 3, tbo pminirc in U ooee 

loUared. and tfaa anSA rune down ni^iui], ntUvLi ih-e ^iic. 

•Jtd g«itcrat«fl mnn g«K, Thu ohoiniiiK] pm-isM of tin; 

WOTk— prabspa I hud ixitwrrapUin it— in im f(iU()ws :— Thi? 

kdtw lakoi oxy^D fivm the* wntor aai form* oxide of sine, 

E'lrhlclit tlwUKU iiuolublc in witt«T> u cjainkly duwolrnl by 

EUlo aoid, foRDing * uUt cftLled ini1plia'U> of zinc, whiUt 

pli}-drog«D pawM off hi H gaiiatnui rtaU;. Thin i-luui^ Unit 

'WQun mny be «xpl]^nMl in Chu foilnwins «[|iiiitiDn :— U2 

80i + Za = Zn + SO* II'J. 

One uuuooof Ziur iamiffloieiit tolibcmu^ fraimuud vatar 
about H ojia)>i«tMod orniMhiQC )n^*. of gt*, which, whon 
ptru, ikihuligliMstof all lntnrwii«iili«tanocw,baiiiff faiirt<.«» 
times light«r tfann conrnon nir nnd Mxtiwa luncs lij^hkr 
:ban ox^'gem. 
In hw n 'i^'" B' *^^ t<^<^ be cunljnujt, an it i» vrry iniltun* 
isble nud eitrcinelj- daagoroua ; if it rxplodw, it will 
rimbftblj pivduce ilukfaeei, if natliing wonu. It ia a 
mluiuK<«e, tnmBpanint, tAnUJoaa anil inodorauB giui. 
Thoug'h it cannot sapMit life it is luit poiumuiu; but, if 
takon in hago quanutiiwt into thu Iuh^n. it diniiluMii wj 
nooih air tliat tho rMnlt wtiiikl ht> insi^ nubility ; Llu' vnii-o 
Tould bft'ume niuea^ and oiTA^iitmUj- uiiLtriirit. ThuN? 
wutisgv&dM liavu to b« guarded DgninAt. 

The Heat given ofT by Small Machines. 

If tbi^ iiincliinv ie iL Hiiull otif.'. it hiM w:v boduiiio lioat«d, 
and Ahiiuhl niiw bu ke^l ut wurk, tvi if il bu li^fl to cool 
doviii tliu cbnuuua im lliat jou <wiJl i»|iurv u frenb 
quuntily of ucid. 

Clearing the Crystals out of the Machine. 

Tto maoliinu uliili.' wurkirin; nJiinild b"> kt;|.l winn, und 
upvcrr allov#d to f^i't Wlow 70" F, ; othorwiw, if it hn9l>Q(?n 

••"rkiil tianl, iiid tltn i>iliau>tud li(|uor allowed to nUiiid. it 
B-ill »oon bdiKimii tryuiiilUftid. whL'ii it wunlil rw[uirH u imd 



the add from the ma<-)iinc, tukv Uil- mbbcr cfT llio inwlap, 
at R, Ifitf. fix, nnd trjth ;,-i7Ur raouih, blow ti|i nil tlMi aod 
wutt-r iiitri the- ii'ii nhnmlKT. but be oaj'^id ui>i. to blow too 
.itnmit, fiir tlili nnnld caiuw the add to bubblit up. tho 
BpLishDa of whii^b would. In idl probiibility, Mitni; in contact 
vritU your fow. N.B.— To ptuviint tJU» it will ht nmtc aa 
wsll to plft» II mniill piftwi of l«"»d ovrr lb* hole II. which 
will iiIao kftrp frnvitm RiAttcni from tf^ttins iatn llii! top 
chamlMT. Of wiunui jou wonld ouly auplj- j-nur moQtii 
luiiUv cKtrnniR (dncnmstanccii^ aud when llrn gaa cannot be 
Itut up othcmntK ; widi a liltb judsmrat it coo be blown 
ui) %-iih tho bollowv. When tho acid in all up. tnko the 
plufT 1.6,riff.59,«l*> WOOD PLUG. FiK.08.iiiidplu« U.o 
tiiul of aujd uipa P; thi" will proTtrnt tho rttum of Oio luntX , 
nr;[f, lu guich axponiliU; epiti Ihr fiu tvek '2, Fig, .^3, (« jtrtml 
Cha maehittt ieina itraiHfd villi prrtmrr /r«m Ik* ffatrMiam aj 
giv {ahoHiJ il bf ailf iti rfn *ii) : you may tbun taka oB Of Uriin 
vup. tliron- iti B piul of fffwh watur ; next ozaadne fen* bhoi 
Jmportanl CnutMH.—Va nat latt Jin iwar mvngfi f« tjrpMf 
tAt maeAim. 

The IMachlne and Bollowa fitted up. 

TTavin^ o;<[vlmnod the mnswuitiun of my loul-haniTifr 
Tuachiro and betlow^ I will now [irmmpd to nxplnin and 
iltiwlralo tho whob;, exactly iw t (.-xbihilcd it at South 
KoDidngton beforo tbu ouiuiKiUtoni for thv priife otfortd 
for jilumbin^ by tho Nntioiml Ilmlth Sotioly, »Drch, 1884, 
iind FU TiiMvi by mywilf luid men in diffw>eiit part* ui 
Kntdniid, Wnlr*, and Scot- 
land. Tilt- fit* illiutnitM the 
whole luTnnKvrocut Tho icoa 
is KUR'^rnUd iii thu niacltiuu, 
tiiiil lunvi'tyixl Uirfiiigb a iloiil, 
pUTo hibb^ tube, r, X, K, to 
tile tVfolatiiu- owlc D; frum 
tlmrt- thniogli l.hi_< bivouliitii.- 




I 
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nr two of boilinp wntcr to l>o tlirown in tfl diii«oIv« tho 
nryi^alfi, ntid <Oiuir lliitn awuy. ScituoUtiii'ii tl><> inii'ihinf id 
nuvd with fi'lt, &c.. to ku<;|i it wunn. If tbu innchino dont 
nut. miikr Klin fOAM^nu^'h, it miiHt huvc tliir odd titninKTr; 
if BO ftnp con bo oltoincd, then look to your sine. I'robdbly 
you will not find any left ; of cnunto ihaa rou muot put in 
aion. tiliould you rtcjtiirf Ui do thia without emptying 



pioM 7. and thmafth the hnnd-pipi! V to tho nippV> A: at 
tlin Nunu tim« wind in iiuiDiml fniui tliu bvllowr* ihrouRk 
th(i niblxir tubr* W, iiail tlinm/li Iht- bmt^biiijr, where it i» 
Kgxilatoi by thp npannrr rook L. Ici meet and to mix In a 
rortnin <|uaatily or proportion a* bcfviv «xplaiii«d, with the 
inui at the mofrtuK point of the brotMhing Z, and thioogh 
ti\a hnnd pipe to the nipplo near A. 



LEAD BURNING. 
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Xlu* flamo UliMlrftleH tho baming of two pinm of Inul 
hwrCbcTAt A, TUc- 09. bwwn u JUt-battcd -nvrk. Thu 
IiLuw-pipo, 5, 0, 7, fi^. 69, u iii«d« of atmit linuw tuliu, 
|in. bm ; tha nipplM ft. 0, 4, u« dniim fall atn ; 3 ia a 
pbin lookiiiB frmi Ihn Iwilt, ntiil 'j U & plan l»ilrin^ Imm 
Um froal : wem nipplM a/v mule to aotew olt or ou to tho 
pipe: the Mud IidIo fortlio ]«t mtut rarr ■■'^■^^''''Ungr to thn 
flnit of ■witA tlorao, *nd iil«o tlia workman. Thi* ordlniHT 
MJw i4 from 1-33 tt 3-32 of an iiii.'li, or Linear, if rcquixtd 
for very boivy worle, tuoh ii« fpxn 12 to 3» lb Imd. 

FULL ElZL 




III aiuitliuT QUO ynn would rnoKt Itkaily fall into «rnw hi 
ivtunnptiiit; ti> linr u Hnlnni. and irniild miTi vitl) ntmnnt 
aiicuaiiiii-ToblD dUIiculcicH. Tho pTV|K-r mode in to liao h 
liA A liae^worker woui.1— thul ix, >« ilmt ih« >m«m will 
«Mnd oat of tb» ang*!!) Mimu thtsw or fiur innlK^, Add m&ko 
ouo to lap over tli« uUiur. 

Preparing Woctt (or Bupnlng.^-FlAt Burning. 
Take two piwcn <i( loiiJ, iiiiJ jjivpnrs thu vigva to butt 
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~nt« >tiid(Bt k jAttiettkrly oautinniid iifpiin>t nttnapting 
to bun batoiv he fau thon>u|{)iIy miLHtdrrid tin' prinri)>1ni 
upon whl^ the RUboblno Mid hi-llimn nrc vorli^d. llu 
Htiuuld be &blo to aocvcr uity of the <|UMt!oiiui ivlativi.- 
to tiiiv vvrk, whidi will be found at the ftul at tliix work 

I ehall now proooed to explain Iinod Burning, and Uioni 
irbo wMh to become picflcieul in tlic nrt may caoilj- do bo 
^j foll&wiBg me atop by *ttp tlirmi^h thMv pogcui, priictie- 
ing evwir Una. Do not try to Icjuti it all nt once. Am far 
HM, 1 taink thut al'iw and nitro in an <>xndlr>nt mntto. 
BctunW lltat psrfmlion i» iituined by de^nwA. I , ivhon 
t boT. and UmIvmI how. t*ke piutlcuux iiotioo Ihftt I Kct 
tbe tilni— ilwiT work boton I att«Biul to oxoci, for withnnt 
hdag gioonood in thta |wrt of uuo tnxk, do m&n c«u 
upMt to beoome prafldent. 

Ohm bow, before you b«inij boiiLmg, lot me uy i 
Praj oftll ■ptmrxernaiM to rour aid. 
And Id tho foundalii>n be -rail laid. 

To giTO mj readen boiiid idea of tbe itxttTiit of la«d 
bsndng now e»Mut«d. aud the ooiuwiuant importonco of 
bdog • CMupatent "load buJTMr," I ntay hero eav that 
Hfwiiie Pnllea ft Sou, tbe woU-btovn jwldcr nnd eiwt- 
Uad O-tnp BwntitBotutsra, bum on thu nvom^ uiiwnrdii 
of ten muoa per anDuin, uiid ilumuh nt lir»t wKiit tlii* 
qoajtHtf mar mooi abeurd. it ih nBTtrtli^lcw tha f net, 

boraertbal olumbt-n rnuj not from mr twir^hinK in 
thoae p«g«* be duoourtfrcd hy fniluro at tJi« commoncc- 
tM«t of tlMlr aAoTtA, I tliink it lu well nt oin'f to t^ll tiitaa 
tkat. In ordtrto mieetwd in thu nrt of Inul hnrnini^, tlmy 
utut be prerarad to fullavr ininutvly thu iriHCmi^tioiiN, and 
not b* aVTpnsed ibat thdr cnrly muyn am uii«i]r>:'«H4(til. 
A large akuc of pBLionc^cinnlnorvqnirvd bt^forc cioinrctcmcy 
ia I >»iliid It i» not at ail improbablo that one of uio firet 
dJfloollHW that will bo Bi«t with, will Ix! in Tog^Utiug tho 
wind to tba gaa, aa tbo propirlidnii of wind and mi>i and 
•Wi the prnaora, rmvim eiutli vxuctituiV tii {vrndnce tho 
tme aero-hydrMen ftamv, that it Iji vain nnd niliRuImiB to 
npMt to aDOMod on a first nttcntpt. 

AnoidMrdUHenltjthat you will probably have to contend 
with ui. th&l there may be u fonri^ odiuiHturc »f uUuuiicola 
in the arid, or (oroiffn Biatl«r in th<i tirn-, whirli would 
««u>c tho l«ad not to Anw logotlxiF, hut rather to hiaukun 
jruor wain. Etot an ciipcnic[ioi>d Ivnd bunior not uafi«- 
qiMiDtlv haa olnioat Imtunaotintnblo difHc.uJtlci tu oouloiid 
witli m bondsff lead that b cidior impure, or whmv 
tknn am tfro qtdto diftiaM kinde of Itiw^ '» hit bumud 

fcr^thtT. 



togatha. ShNvo the odgM Oe tuot irUtt, aa nbown at 

C D, Fi^'. TO. Do not vm taO, tmik, «r i«i^ nor luuidiu 
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I'iu. 70. 

it afl«r it him be^fi shaTcd. Shu re the lead, and put it to- 
jfCthor, nit dliown in ^0. Bo mitv nnd hKuvc all purtt ttiat 
totioh ruid aro rcqnirtid to bo burood — vi/. , hiek and front of 
the luud thut touch utudi uther. 

Qas and Air Regulating. 

Having your mnchinc litt«d up and ready for UM, m 
»llowu at ^►r, ftH, I will iuktruul yon Imw tii rogidntf yinir 
gao and wiTid, whioh i» of Uin jreat«t imponani^, Kor thia, 
see Fipt. T i and "3. Tako the pipci A R. Pig. 7 1 . and hold 
It lightly belwoen the flnfrera and poict of th? thumli, 
an fJiiiwti. HO that the pipe vdll Jiurt bu ou tfau balanro from 
A to B ; hold it aa easy as poaaibli: ; uoxt Lave a Ujibtod 
candle, or Intter, an oilUinii, buniing okuw toTuur wurk; 
now turn on the STOP CX>CK of the mu^himi [Rg.aS], aim 
the HhiittiTi; off cook X. and opon tho rofnilutiiig ooak D: 
aliut the wind cook X. Now the nutrhiae beiBe juat 
ihar^ will have a r|uantityof airmiiod with tho nral lot 
uf fcaei and for a minute or ki oltox boinir tnmed on Ihia 
mixture will not if^iitr, bocaueo at fir«t Ihore will be t-xv 
niiii^h Ktriiiv*phi>rin air in proportion to Ihn ga«. Afli-r 
a minuU< (ir ->i 'haa nUjiund, Lhn hydmiriMi will pmlondnatC', 
»nd will iifiillA with n [mp nnd kind <if n hluiah flame, 

ErhapHrukTltitt. and moetlikoty thu sikc nf tbn Unmc will 
eaocvdinxKlartTD, or pathape small, and pop out; it will 
tiicui. if the pi|>o i» hvla in we Btaaa of tnc liuap, innkr> 
i A eudden pop, «nd will bo mkindlod. Thi^ raay iro on for' 



&i 



LEAD BUnNINO. 



knlf n dwcn rimii*, wln-n, iill «t odpc. it will tntwt pm^ftMy 
iEKiuuiti in iiixo, ivsnnblin^ the itjao A B C D £ F, Kip. 




Wta. 71. 




Pio. T>- 

TS : ft Oion. fwrhniH. will li«rc ■ vtOoiriib npnoAnnce in- 
clmol to nd tint, whkh is on lodii-Rtion that tbciv is no air 



ni^Mmt. ^Thin flams is veiy mir^red, havLii|r liQt very little 
hpftt. Nnw, pump your bcUcwa wahir up inUi tlie ftumlil, 
[too Fiff. CS], Mid turu an the wind ux^k N, nnd jaur flama 
will bo*oou to&It#rboULiii»uicuti<l*>»la<ir;(uidmMtlilM>l]r, 
your flhme will appear u Bt H I J K L M. Fief. 73, but will 
not rrmainso, but will becomo m at P O K : then will cKll 
get (nna.ller a« at R S Q, then to T U, auJ liaiUlv out. (11 
M>. luuQodiatoly clciw the abuitiug o9 yiu uiclc k.) Tliia ta 
Hliiiplj iKJcausu your gaa la overeoinL- 1^ the powor of air or 
w-inii, wbub luuat b« reduced in ijuiintity by Junt tapping 
tlip »[i«iiin>r of llio oook L, to no (u vurv (rtnilnnlly rroDCc 
down tlio i>roB*ure of wind until iho miituMi of air 
and hydi-ogMi ^aa la in propc-r piopunioii, Xow, in wtfa'"- 
tio^ Lbia proportion, it will le Uimi tu boipn airnin by 
Hliultln)^ uA t}ie wind*n)clc X. and turning on the srw-cai 
K. Ktiw, light tlie gaa, wMcli will apprar mirawd and 




/rt/t,i. aiXg 



viu. n. 



Boft, an>d by Ughtly tapping the fipann<<r D, radnm tbi. free 
down (OBMiut llir aizu of the Hunt- »1inwn at II, 13. IS, 11, 
Fj^. 73. Koir. aliut tliC wind tati L, Y'\«. (t^, aiidop«n Ibe 
wiiul Up }^, yuuriTAH Wing atiU burning 0* at U. 12, IS, 
14, Fig. 73, exc«pUiig tliat you will not got tliat flaopoiat 
Abowo Ihrre. Now jurt open your wind tap «p«anBr t, ^ 
nry liifJillg, atUl t^ dtgrcoa^ and tako |iartinular notice ol 



ibe differmoe jrou irill faara in tlic Same ; it irill gvt raon 
pHnt*^ vd become A bluiah wft purple trad pemoil* 
dhapad iBtnvnc H^tnf. in ahitpc ■imilnr to that (hawn at 18, 
tS>. and SB.l'lg- T3. Tbum ii a wmidirfulilifrerenwbetveon 
thviaiBBABCD. KifT. T2.uidilK'lli>iiii-l8. 19. SO, Pig. 73. 
IIm tnie ia miTRwl uid tuMtloH un luvoiuit of ila nhMgguima, 
whilat th* otiirr ■« lucful on tu«onnt at H» AanatM. It in 
oompMtt ood too naeb ewe c&iuwt bo uAoea in wliwtinjf 
tliia prapor-alikpod tuttf, wlii^h 1« onciKi; tUmc \>j tho 
.t^uUiinf III* ftmoimt nf (tim and ikir W »i]\al^^ag the 
apHiBor «Mk« U tuid L. wUiL-h j^vurti tli« stuouitt of air 
nod glB aooBwary for tbo nxu uf the biunvr. 

Nipples and Cleaning the Nipples. 

It maj imppfa that jou i^arirjot poiuiblj Kut a r\if*x Samci 
and aQ joa can do bj reirulutm^ Uir wind in In nn nurptuw. 
Wkca taeh i* tbo caa«, vxaiuiii.e your bumvr, u the point 
may Iw o«t of dikiiv or dirty, and muat be cleaned with 
* Bat«h or oth«r picMo of viwd pointisl to a needle point, 
wlitch. hy iitMjnJn}^ into tlto hult' of tlio nipple and twutinir 
it ronad, will daar awaj aity dirt wliiirh might liaine lodipnl 
tian. 
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Burning. 

HaTiny iaea liow to K^u1iit« your flame ffom a ni|nr«d 
taaabsrpict> yo^tOMj uuw iry ttii> i»ll'«<i'tof ttn'HtnnjrUiirf 
the flaniB upon a atielt of ImiI, whldi Hbuuld Iw run in a tri- 



point A; thcD Vry it irith the iitiuk of kad placed at %; thni 
try it }rj plMiinx xin ntidc oIom to tJie nij^ilc at 0, and ara 
at what point the I««d in«lCi«aiie«t. B«poal thia nntU roti 
ani aatiined. Now. having nuutarod yuur flame, ■■> Umt 
70U oan tall lunr to pcooure a pofsteu orio, and ax nuir 
an poudble t&H< \xm poaition to obtain the atrantrtal Ixal, 
wliinh would Iw atnlniutune-tHnldlatanoehnni tli« raint A. 
Fig. '-I, nvxt try thin under difleraii aijcd nippla and 
flamM nniilar to thoM ahovn at f%. Jl. Vow I will 
instruot jon is flat bnming. 

Flat Butt»d Burning. 

narin^T pmp«r1y inaitfrrod thu Tvgubiting of your flamOi 
now proceed to dn notnc flnt bumind. Fint, prvpare jova 
lend nwidiiown at FiR. TO ; hctu arc two pii-ccoof 6 orTIlM., 
Lend bottod iDifotber, niiiivcj and imidy tot l>«nun«. Noir 
take your ttiuk of mvliil in tb« Irft huiid and tli« flame 
niumnm, lu a nil", t-hII thi- ItnjtiK a "lliuii") iu tli9 tl^hv 
iiiildinfr it IU brfntv dirnHrd iii V\g. 7 1 . anil jtisL uip the 
rtid of till- flUck lend no thnt n brad ur liQtt<m wdl fall on llie 
j(>int lunt J, Fitf. TO; then bria); down thi; point u( ttivflHinu 
luid inirlt tlii> bi'ad of load to|^t3w« with tli» two t^fKH 
tii tliB Inml, takinK t^"™ •*> app'y ^*-' hott4>st part of the 
fiiimi! Ill thn pwitrt- ijf Joint. Xut tlie wlioio flow togelhcr. 
mine Ihi) fimni- iurtiuitly. and with ollRtx^it'^ltaft aiiolhcr 
tn'iul in dmp jiint iiprin \\iv. iimtr n^ge of your lut (and at 
thu Huno tints thut tlio whole i* in a moltco slntv) at aliout 
<i in 8HAV1NU ; tli-ni id«1i thU b*ftd and the two «djnw m 
before, and ao on frein J tA 1), Fi);. 70. 

NoncB.— It is importnnt lint vou hold tli* litiyw pipe 
etrai^ht and in a line w-itli the »}iiLving, and nearly lorsl 
over tliut port whifUi yuu havu litinit, aH llliuitrated in Flir. 
7''>. T« pill tilt' nil* imlttn Dial pari wltiuh you huYO Iniint 
!■ burning' l>iu>k>n;iiidcii. 

N.B. — Till! «Uf?k racial L, Fiff. 76. i* kIiowb leaned mthei 
too mnth to Out left, but ita Inw ponition will l» ««nilred 
W pruetico. Tun mutit cvnifitiuu to priM-tiuD thia claaa otJ 
buniiuir, iiocnsiuiinlly tnrinK i^o flat and thus the lapp*df 
uutll you fcol yourwlf tliormiKbly oumpotonl to do th* 
work with freeneMand eaae, and until yon oanexooateitM 
that it ahflll, when flnlidied, liaro the aujMaranra of that 
■liowD at Vig. lb. which la takun from aphotograph of aonui 
vrork dune try myttit expmaly for tlila work. 
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aaniUr4hap«d iron ntonld, hn*inir Rdcn nhoitt > if an ini-h 
wua (rimilar to that of a flnn unldtfr monUll ntinwn nt T^. 
Pli:. 16. Tor tUii ponMer, tnkr lh<? Httrk ot ti^ in the \tit 
liand. ht'tdliiir it noarly hoHi-xitat, or if anrlhiuR, with iin 
ntd |fn.>rii Rnjfart and tkniubi, aiiy ^in. ottt of thn uiv*), with 
the point nf the rtiek 1fn™n dowawnnl*. Knw, in your 
right hand, tak* Om fluno, ainiit thn niP nf thni idinwn at 
ABC. Fiir. 74, and Wiply thn md A to thix md of llic atick 
.tod, and try whai cfloct tbc fire hii* up<.in (hd Inul nt thin 



Lapped Joint Burning. 

Tig. 76 rti)rx<BmtA u lappod joliil : Hat 1* often ilano in 
cifltcm v*ork, and it iiot)iiT>^ ninrrt ihnn the neri^ocilal or 
uprigrKt work dime flat, or nn thp hnttJim of the eirtimt. 
Qm muat be takra to propm-ly olean thn under side uf die 
tc^ lead, aa alao Uie unditrroloak, atherwirie thr Uwd will 
hnve a poor chance of heJn^ promrly Inunt. Thin buminu 
in done in a tflmilv avuitwt tv laat btfon doKrihrd, with 
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ihisdiiToronoo, tlint instruil ^ bumini; Um two tAgm »* 
fn the butted work, you -iimply biira tlielnppMl work HhowTi 
Bt J K, Fig. T6, IJy biinuii^f Uiii outer dgv In Kuch el 



for Akt or bntlod worit, Mtv, to fiommraoo with, tint tbo 
flnrn*' iihoiikl Iv Dtp wjc «f «ihI tiliown at N O F, Pijc- 7S; 
wjtk with this SU9 for a timu oii, any, eoTon Uba. teil 61ba. 




Fki. Td. 



fiiann^v tlist it will run from J. t«w»rii« Iv, uung yota 
Stick lend lu mny bo itxiuinxl. 

Horizontal or Side Burning. 

\0raditiilt4 for Uitrntn.'^ 

Thin ia Illustrated mt Fl»- T". To commnnpo tMmlBff 

thin, flnt lay tlio froul load over Ihi- ImcJc im sho«ii, Htid 

upon n biinnl ; \va\i It ol iii «uij- finjflp of. my, nMtit 'JA" 




FM. rr. 

nff the bmoh— that b to njr, take ■ ptMc ef boftitl itbotit 
':fl. Itrop. Mn. wide, nod lln. tUok. wul ky thu lend flat 
upaalt: Ulttlic edifp of the bmnl. wiy «m. or >^iii., up 
u ahuwii nt h., riff. 71. Ixrt titn'fmtit buiJ F, Ik 
tbonm^hlj' cli'uiiul, and Ikp nrrr t}ic bnok Icjul nii nhawn. 
Kow biko U(o&un«, wliicL slwuld bo ■miller tliui tiut twd 



Iwd ; then m you improve yon any incmtse the aiie «l your 
fluna to thnt shown At i\, 31, 3^, or IS, 10, uul 20, 
Fi^ 73. To nHnmniiM' thii burning, the front (4^ at 
A. F. muat bp ■tartol, uul burnt dawn to form a bead, on 
at I aiiil A. PiK- 7^. tlitin koirp thin boiul aUvu, ELud with 
tllQpeinrvf tlii< ilumc junt tirnnh tho biich leiul uiiUI it jiiJit 
beKUiA tu bngbh.li. vhcn tlio two bcinfr in u titati* uf fiuioii 
will Attntn each ftther (iht frcnit loul by |)ivltTL''[ici: flita to 
Che bitck lead) , and just nt thla very iiut«nt druw or lift tii« 
fittino, A(l«r which ijuiokly Iviii}* tho flame down u|>on 



:^5g^ 





8H*rO 




^ 


7^^^ 


. o 














F 














e 


1 








e^ 



tia. n. 

nnnthfT poMioa of Ui« front InkI, an m IoIhub uwtbfr Ul; 
und «n ag&in brinff tho hot pwt of vour flun# down to Imu 
u]ian vour bnck toad. bLWliuj^ tlic' wlmU- i>f tlir InaJ np 
until It It Jiut Uqaefying, ax in tho lormcr cn«o. ustU jronr 
Icnjrth ia bnmt. tim KA«nn why tbiu Imt^k Icuid wmtinwa 
t« Bbuul ia on uooonnt uf the l<n>'h |nit Iminjt ci>olfT than 




H-ia tlmort nnmionMiry tirra to miTntiaiti thnt yon will net 
n^nbvMkik Itwl fur tuifuoatol or nprifcht Iturniiitf, but 
■(^pb Mnlt down tb» front vdga of tW lead, m; ^in. to 
fin., for Ibe ntyrwumy nq^jr. 



H or I, tho cnanvinjt tlioaiA he lidd above tho hi-oil, Htid 
in B TETlidlf dlnw'tioii, but not w whin ■: ' '- - tip ill* 
arrow G I (ihiill ni'xt ilniw your Athn- proper 

pMJtiaB for Ltjldixg Uiu yiyv whon buiiuu„ ;j. .,vutal or 




Upright Burning. 
To prwitk* tiii", fi"t j-oH mii»( Ix- n fnir lnjiixotitiil 
ImiBrr; then lj»-(ri'" '■>' pri-p»riiiK tlit wuik n* you dlil Iho 

bmlMBtel bdntuiff, nn>t l^ <J*iVatiiifr thn lila<-k ftMRi H, 



u]iri|;1it wiirk. I hnrn ^x:ian• tnM ttiut H u ncocwHir to 
lio!<l t]ic pipv ill a line with the work, n* at Fijf. 79. Tbe 
pij-c nliiriilii )m- tirtil UN iOdiiwii nt I'ifc. 80, when at WOfk 

on mdt or hf^riK.vntt! liuming. And if you turn the fciwlair 
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no thnt K innv V tin' Uip, Hud Bitrlit llii* ilrnwinit tmiu B 
urtraxim E, tt will ttii.ii tUtutraU- tlw pipe h held [vr 
opriKbt bununfr. 

HInta Upon UoHght ard Horizontal or Side 

Burning. 
H«m the pipe in FIk. SO ix in u UiM witli the i^am, h 
is aim lirlJ nnir nlmiit Wiil. Now rrfi-r U) Fig. 81 ; let ftT 
\k tlw) bottvm Iriid. nnd G the top. 




rra. SL 

Hi'iT tlic tmnk pnrt of Uic nipo ftt F ii txxiked too Ug'1>i 
vhich apuLor* T<M-r nvkwiiril, nnd i> w. ■■ tax u refcmrdi 
liuti/ontal work. KowMglit thonn^rniviTitrfniim A toiranl* 
It, li-iiil tlio pijM:! i» iilHKit iu a rig'lil. jiOMtidj fur iipri^^ht 
work. Thciv U n rifflit and a wrung way tn Ian vour wnric 
IlM««Muy for ^iQocl ii[jri|rlil Luiiiiii^-. Tl'it- li-iul ^ur tiprlf^t 




unrninfT vhftnM he lapped for th« <wen>loR)c to cone ff««) 
Irft tA riRht, m that iU m1^ tihult iirtwMiC itwif to t)i« 
tight hand iu> idiawii at Pin; . 79. irbun Mglituiii up thr ■rro* 
Z, alio as ^an by Imking ui tlie diamaw 60 nnd SI. b^ 
nfVtBg H tbo top and A Ibu bottoni. ajTeCeciiiigtoPfg. 



82, the load is ahowri tnppcNl thr wiring way lutil is far Left- 
handed hnraiiiir. which ni a ^^Innne ninv hs wen. Tliia 
ithould re?er bo done nnlow it be in pl&c^a wlirrv il is 
uiiaTwdnblp, a«biuikhiind«d work Ja, nit il implici', awkward 
tonamtA. Yoa ahonld prar^tinp thin vith th'e l^tt liand. 
Fig. 8S lUiutrateabaok-hiindHl vnrV with Hamo just in tbo 
act of ntppInR invn a l>«*d«f l«ad. ^m 

tttaall iiiipiinjint rbnt 700 do not iilpoS loo UTfre*.^| 
[^Doo at ODD tiim.\ uor tno small a plooe, for if tun Luv-' ft ^^ 
will jKrbapa dmp off, or oauw the work t« W uncrtm. 
If too ainall. tha work will hi* liglil and nio«i likvly not 
Buffldontir iitrtinKr for tho mitntancw of the l«ad. As you 
proceed with this work yoa will Hnd that you can makfl 

Saxw work Ktrongtr notxirilintr to (Jie amount of preiMrad 
ip and tho amoual of load you nip down, thi> muthod 
you adopt in biting aud hrintrinij: dowu thu houd of Innd 
frotn the front edgt •* foim th« joint, the Hliunuvat wurk 
bfring Bfioordinf; to thit ninnunt of ni«tsl hit ott at t^ach 

mOTOITIVnt. 

Pi|r aii itIiuitrBbw ndo burning, nnd P Q R th« end. 
fkprtlon uf Lho aoine. B T illiuh-at«tt tliu back k-ad liit. 
M N il) its appoaraaat alWr rrvsiultixiititiu, aiid t, K J 
tli« avotiun uf froDtaad baok ImiI ht.'f'>rt.' K-iiiK burnt. 




Via. to. 

Fig. B') ^ aomo liariKnnlal IrarnioK and a pIiotoBraphlo 
speotboan uf Imd hurointr di'Dc by the nuthor at n ooutof t 
of pliunhnr's wiirk at Sniitli Kimaiigton Mtiwriira t,B tho 
flnt of Miii«h, IKHi. in t)ti> fvONitoc of ahnnt ■ hundrvd 
plombois and arofaileota 

Flff 81 lltunrat«a aii oiant photonaiiliic Kpf<iiin«n of 
npri^t lead buniing etMMitod hy tno autlioi' at South 
Kraongtoa Mumtiuu ia tltu year ltl82. 

It may not ha out of plao« for me to nnbinit to your 
notico the following, which ia an SKtnutt fromthn Plurnktr 
nmt I/nvrmtor of April 1, 1882. pan Tfi. bonded tha 
"Natiuual Health ^ouioty ": aad as it Mara upon thoprar- 
tiad work wbiuh we uow lure In hand, thon ia tho more 
luuaiin why 1 alxiukl now inlroduue It : 

*■ Wc were itlMoed to two that •? inurh int«r«nt wa* tnken 
Id tlw compcntiott bj Mr. Emmt Timor, Mr. fihair, nnd 
■everal oth«r ODntlcmcn of lnflii'>niv> ooiinortfd with and 
intdfoatad in Ui« md». Some lead bominjg: was don« tn 
Ur. P. J. DavfM, who, bv tlie way. haa almdy made 
biniaeU Munuirhat fauiuuH by his iofvntioiiB and varioua 
voilduKB la II10 diftMtnt brauabo* of thu pltunbiiiir Iradv — 
the appaiatu* that be nwd twiii^ aridenlly qiiilo nrw to 
many of thow pnwnt, to wit th» following con rtiraatioa : — 
'(Xloa, 'Arn-.what'a this 'en>r -Ell! blowfd if Iknov; 
•ome BOW falie for iniihiiu: ifi'-tirc-ain. I 'iipr<>ic.' Dvt tbia 
!■ only m patMitt. Tin niurbiiif.-ri' in qui'ntion fur load* 
bumiag waa nahj ilnt-i;luM, uul attnvtvd t;nxt DumbMb 
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If not aII of tbc inb-Tc^ixl pvnMiu iu tliu biiildinir, imiae. 
Afttojf it W«H plftccd upuii IJki |jnn:h, cn^rr to know mil] 
andmtOBd far wli«t it triM intenicHl. 

"In UwBsnipatetiaiitlkeflnt thing doai^woH In ttavmrvi 
dn Urge c*ji, to auble thov jiT**bM to inapM-i tlw iiuido; 



burninir, having tlic HppMranc? 9f split peu onntftillf 
litiil in nrriiyr. 

'■On bcdiiK inrit^d, a few otimr jdniobttH prtawit i-woij-pd 
to nppljf tlic Iciwl tianilBi^ nmnHue, but it wits cviinni to 
oU )in:wjul tiutt it vut InaHkil hy frcoli IiahiIa, tliough, aa 





flMO tkff fasOows «we filled with tho nnwMnry quantity uf 
•wwteri iMXt fbtu pinta of mitor wen* put iiitii tlui murJiinn, 
vlwa kII wen ofun invitol tn inr>[K^'U 

"Ml'. Dane: thai jwurcd cut itro-cjuuttcra uf u iMiit ot 
mM «ad ahawod it mnml. uftcm-ntvi^ piuriiiK the ociil iiitn 
diatoji pan of tbo mofhino, whon it ran ^nwn intn t' e 
' part, and utstontly thv gae (through t)iu nap iH'inti 



Pin. 8t. 

Mr. DarJM mnarkHl. xoma of them, witli a Uttte 'talUm, 
wimld HiHtti Ibxkhiih I'fltcieiit leJtfi ImmiaTi. Tlio artii^lea we 
liavc ini)i1itJml oix thin inifiortant tmnoh nf tlii) pIumNng 
trado Jiui^^ ixvii nnw exliibitod auid oxplikiiicJ prucitintllj' 
ty tho nutlior, tbi'j" shoulii iittorpjt tti« pTfu:ti>*i;itis (jvacially, 
nnd induiMi ibnm — luwiu^ itji lulvuntj^rnx, lu th^y iniut— to 
pcrnnvnrLi W niiikn thwiiwilvo" [irufiolctit in the nrt. Wo 
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eg) «■• aBai gmMVttaogr and tutii r- in tcmall bnl>l>le« to the 
■Dcfooo of tlw acid watn-. Afralti, Mr. Dn<ricti invit«<d 
ln ^ wit ioii, bat w«8 partioulttrly vuutiuiiii thiit. un fire waa 
nar. Tho cap wu llimi »tniwm! mi, jind tlit- {lipe* «on- 
naetod (a tbi> mitrluiiip arid Udliiwn, and iiflrr iwniG few 
"•''•**** JwiipiiiK lui'l juin|tiiiv 'if thn fliunr, in ctinnaqucnce 
■rf the lur bi-ui|^ iti IW nuurliino, ii tn-ini-nilonii blont of firo 
VMM pmlnM^, wliifh, owiiur to .?n.«wi\-c fiixiMntte, WM, /<» 
Knno tninolm awli.>« : bnl t)i(- iiiiu'htiif lu-irit; lti xuoh pnio- 
tlnd handle wanaoon reilutml tu DbLilirinv. miaX Air. I)avit« 
wifofntrd aoiDB oxcvllttut npt'i'iiDi-iLH uf flat and -liilc or 
baiiioiitfil fctiminiT- Ur. TuTcwr iiuw u-kttl fur hoiuv iip- 
rigfai huniiate- Thin wiw. 'twiiifc lo the ■r^c'twvi' lilii-t <if 
• dHHrnlt la tniirh ; maie Mp«cla11v as tho np-Tii- 
lljr thr nw nipplo. HoweTCT, » (ittle timi' and 
mralu-il in tli» flnme heinff rodun-d iind in the 
|>*Jticticn of taam fint tutu K|M>c(nicne of upright 1^- 




nooLtiroll do with ■ few morr mcmhrn in Iho plumUbV: 
trade who would ta1te as mooli tmuLIe to inntruul biotlMV ' 
tndoMnca m l£r. Darico dixw." 

Pi^ »h, illiutmtM a phntoBTnphi" ■nodmon uf upright 
lL'iulljiimiiii,'Qseoiii«dbyMr. Jam«H ridlm, Jiitir.. butwaa 
luit dtiiiiT with a view uf itabeiiifr for n pijh'oIiiii-ii . It la 
pxtninnlttiiully froud. niuliu no way was it i>i.-li'<;tnl for this 
pMTjiooo Irut in XX. PiiIIou'h ordliifiry worli. 

&olt Pipe Burning. 

VwiiATti thn jointa inn ramilarmiuin«r w whnnfnr mlder* 
inirnp, (>x<wpF tht> iiai cif noil, lourli. or rmdn. VnQ und 
dniiM Timnd tho nmiiilrrt « illuiiinit*-d nl K, Vig -ifi. 
and nn flniahul rrady fur Lltinni; UiiT'^liur it* Htinim at 
ABQ, Fig iS. Ktixt put it upua an iruu miuidtrli wfaiuh 
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■Wj be made of, mv. 2ui, Sin, or S^io Iron plpv, and M 
Qlurtntc^ at B, Fiir'ttS, or on ordinary tnandi*! will do U 
MTCtedwith «h*ft iron. 

diagram 



WVVAV^A V4UI lUJV:<Jt IflUU- 

yig K6 illtutruUn thu metbod of loil pipe hanivif 
invonUd luul (iracituuNl by the author. In ihu dlagis 




jatf be Nncn l}ip yii 
mppoitwl upon i« ' < 
B, nnd firoMdd bowimlaO. 1 ii 
a roIlcT. P, to tx? Iiqit nhont : 



ill, II nnd 
' III tiiini M 

1 lltlii ll'IIUlIllOcd 

ii' I'f llii:' flanio. 




I'lv. tB. 

Thh pMi'iilH th'' Infill fniimlriwia^- 1 1- i ;! tb« (nnn< 

drtl, wliii-b I'UuUt'ti ihi! ifJid iiumiT !'■ jr i i ij.ldly with 

hia burnintf. Hucli work vill bare u h 1.-01111;- bona appMir- 
•ao*, at ilwtntfd at Fi^ 87. Wburi thU tnol nmnnt bo 
had, at fint, whan l««niiit)r. barn the u'luii slnwljr [in Uio 
manner ^ownaabatKin-biirninKl, but »:« tbiit thn amnl- 
nmattoo of thabuminy inpcrfi-vt. Tlionbupnof button- 
oundagr la woU illiutiMU'd. full-Hi/tid, in p^fc ^)4. Thw !■« 
(lairar tirOMM than horrintr-txinc work, and for k-arnora 
a flaiM U rtviiim-d iiUint 2in. Imi^ whivh may bo >Dureiu««d 
ia aC0Otdaim» witli tlmir jiracckv. 

Pipe Joint Burning. 

TTiin U dona by ftrrt oppninir tlii- pipo lu IhnuBh it «m« 
far a alip juint. wtiicb niuat Ik made Ui fit quite tixkt, and 
Id fintdr at icunt time quartan of an iiicli. CImii the 
Inmdc and outoidu to tho ^pth yau ronuiw for buminjf ; 
wbiiJi will bo abuut llmweigrhtliAaf no inch. Then dtmn 
tlia n«l« |>ail, aud put tli« lot toftvthnr a« idiawn ul U. F, A, 
V\g W. CijuiinL>Qi<» biiminffiu thoiiirb yuu v-rrr buroinK 
bmteuntalvurk^Mi'SidoorBorliontB] Bimiiiii;]. b<din 1^ 
finit nijijufK ^^ frunt Ind, say ■■■ nt .\. Via »$. duit-u « 

rirtcT of an inoh or ao, then woik from rif-ht tc left im 
yru. Buni as far tut you cud rouad tb? pijH- ; thon if tho 
|Hj« be (U«d in fRirh a poMtJan urn to prevent ynn buralBg 
Kit Twiuid It, turti tho pipo nnd burn the iitlie^ pait Icf t- 
baadid : ur it muy be nMrntmnr to da tha left>haaded worit 
finit: if w.tlut part burnt iriiJhnTr the apMunacecf Uiat 
part Jioirn burnt nt A, ViK 92. Then fttnia b<ni« *» l^™ 
oa dircctf^ at A. Vm i'2. Ili-rc you will fiwl the "ha|K> of 
the bradn to bp Uul in two dilFivnnt din<aliutM. Tak« 
ItotiM' of tho difltTcnor in tlm two obufv fjpeuinwiia «( l«m- 
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ia^. Tbat shown ct A I F, l^K- ^'i ^ ""^ tniminir nt nil, 
Wonxi Uw Inch U^^d ia not HnutlffunAtrd with tJie front. 
But BOW tako Dotiooaf tliit Hhown at A, ifig. fi3. Urau thu 
bMdN lio oloHi, utd «rn nnuU^fainabid wiUi tbe bttclc lead. 
Ocod bnnunjF atiTByn apiicani Ui Up nlnw ti)Ki^Ui«T, iwcl in 
miUd to OB CUf <wicrp, wbtatat bai] biinJnK liiu n m(;Knl 
and land of itifl. oUmi-iip BfipcHninoc, oh at Fi;;. !)1, 
sad ftt I, Fif 00. L H, Fig. <JU. thava the bumisj; done 



Burnlng Branch Joints. 

To imparf for thaae jointe prooeod m will bi hoPtafter 
dinotai m mr foIlowtBg nungraplis nn bnnoli juiiit 
makiiHt [■** 1^- ^]- TrHce can to work tip (ho towl 
writ aqiuuv nnd thick, tw Ih/it the nuilc or bnuioh Uad nuij' 
be prtqMilr fBnjiDrtcd. Tlir. aUimI>ui) kod ithoald oli^ toe 
bntnch iMdnt Iniut from u-liolf tothrriT'iiuurtrTiiof llnln<^h. 
Tb* load thuukL, na bnfiird k-piikitn of, hi- ppipi-rl}' iiUatned, 
■nd thffuH bo wlwni tintHhr^l sm tlmt iOhiwr nt Ifig. B3, 




It miut fit tight all np^ ami rot opon nt the bottom 
Hmt E L, flthiTwiDp yoar hewin will (nil throuKh. Vat a 
null bumei Mid K^iin by iij]rpiuj(- Ji^wn tho lend wt 
dirvct*! at A wd A, fijpi. S)l ana 9o. If jvu conuDt gv 




all roniid with the rifrht or I^ huid. rnu niiut da what 
jwi can, and rpT^rft' iho huniiim: ns )Jiiiwn ut Pi^. 9^, 

Kotino tbn dtHnraiaer to tbow ivro bununtrp. The ktlor 
0>MlMath(>ap]iciinuu»uf Kuod buniinti. while Qir (armpr 
ii CuiKnl vn not nrvpcriy amnl^ttmat^d to the brBDoh 



I. 'Ibv b«uds only leau dp Draiai>t tho hcttnoh in 
J. IM, whiUt in Fig. &6 thvj uo jaifiod to the bruxll 
lotdfipc 
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ClBtem Lining and Burning. 

CuTZVat. — Du nal apart any anmnt Irt yeur trmt ^ ^*rd 
vUA tktmiat \n Iht itmjif o/ titlem, Ftr tuUma tht Intd m« 
Fift. Ul and 357. 

Tu Uiir a uUbYn nut tho load lui tbut the jointa wdl) stand 
out »f t)u' nnttb at Imuit four luchea, aa ahown ut A, Fig. 
9(t. Fur cliHii- bLiilcH. uioh asdatcruaon bonnl »hiu, liiw 
thu txitluin nnd iiidn> nn you would if it were o tint Fislvm. 
Irrinitini; thr Irnd orvr tho top, luid duII it lu tin- ubuuI 
rouuKf, LutkM-p thiMiiuI«iupluM>ii»iiTKotiaBUQtu tlieout- 




Fi». 9a 

ludoa, or yon may luni yonr lend over m ihovn at B, wid 
bum on Uii> top oa tlmn-' nhown. 

It )N prvfpr»liic In Uim ofw lh« tops «I thf wdw aa though 
it wero for on ordinarv '""tnm, Mid hum Ih." trip load 
tJi^rwn,. Thft top lead miiKt bn MiOT'ort«d with Uitka w 
-hnwn Ht D, FiR. 00. or for a wnnlf <ii»tem ihr UitkM can 
behiimt nn, and plart^HietWJ-m Ihr joint* of the toj. Uiardu 
(which an. Ri«l nfirr the l«>p ban bwai burnt nil mid tJ''0 
noOed. hut not witb ni»il» loii;; cnnnch t« pinw through th* 
lot) load. At fift it will I- (ii«ii-iill tn hum up at t^ 
w.rn.-r nt E F O, Fi.?. IHv In thi- <ii«-' h"irin with a very wift 
flurnn ["ii* III Figw. 7* and !tll, wid in eaw ynn fiiiil tho irOTk 
vmoky, bn nwdjr with a nwnd-nnMd opoon "have hook [ilK. 
41], pjidju«tclc«Dl»wh«tBiiithDttctoCtuniiuB. Inhning 
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cbUtna be nun; Llint tie johit lead whi-rn miiiiiod 
tstebumt upuwcll hnek u^iii»t tlie -wf-'^WCTrk. Tlii» 

BfioK 1 jiTOMJod turlbi^r with mv plmribinp, I shnll. 
hnvinir Itiul biiniiDg about, (pve yiju u fvw liiicw ujmii 
cbemionl wurkB vurk. 

Chamber Work. 

Tlia lead alioiild t>o ne jiiLn? im [lowitlili', initMniirili dh, if 
tbcn &re tiaoMof tie, unlunuiiy, iirutluT f<in-t»rn motAlnto 
tho pstoiit of only (linv.fciiirtliii ]H-r cctit., Uio mi-tnl in not 
aodA PDDUKh for tnr> wnrh. Thi.> tvuton is eLmpIo uii {i&lpiiblc. 
Whm tho lea^ i« of bnd qiMlitj-. It wiQ bo fotuul to uuuUiin 
tlioDMitida of Bm&ll pin holiw, luul it it luelau to nttpnipb ti 
repair mcji cliaiiiljfn, m titejr mint iilwajrH pmitr dtiJiretJrt! 
KiA n suatintul auiauucv, bwa^ olwnra uut of n-pair. 



Constrvoting Chambers. 
TtuH branch uf tbt- tnkdi- di'uiuiidaponinilAr tMmUtm, m, 
whiTc it in t'ruiJi-rl^r duac, it is a UMotopieoci of plnmliRm' 
work. Fill B" w n (lia^ni Jiowinif ■ pompurtivtj vii-K of 
thii rhrwflbir. By Tcf.imnBT tn thn bnttom part, it wiU bo 
NMiii tJittt tho lond » turriMl up t-> fomi a pan, aa ahomi ut 
A A. Vig 97. And j'ou vciiuil iiAtiimtlj' uiiimueui» witb 
tibia, tecsuwtliGridtMciTprtnp till* liotttiiii. flume pi umbnni. 
huwuvcr, prattr to put in tlic lH>lti3iii liisl: tbirv ir^vc thiit 
tltd wilIIuiw ulvut iij>jci Uii; Il-kiI epuili) it, if duni- lint. 
F,.iV>4i><iinEEv, 1 full iti H1V1 h'h^' tlim- iMiiirKit luy doK'D bvardiu^ 

f.r wiitiottiitiff i<]iii\'al"nt to pmto-it it. an if it witw a 
irntt^r u'bini Tiwmnit. lint b*.' this ns it niny. if the buttum 
l» ijiit III lint. It uill Imi Ijoth v«ev nurl tiinple to la)* Iha 
Mili'tt aii'd tDriicnt innnuiicutljr, ttui Auisb usjau proooed; 
but IT the tfuttum is to bo buzDod tti tliu wke, it in Wtor to 



I 
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Stopping Lenkngoe in a Chnmbor. 

_TikD a pitoe ill utifl lirunii papT, wril ixivitkI trith 
pitoh, uiiJ dab il im \Xu- lioky "JH'I- TliiH n-itl lir fiiiinil nil 
that it unannBtiyioHuf itt until BOctitimuM it i«coUTclUciat 
to njwir piuperij. 

Puttying and Stopping. 
Boferrinp to thn rmttt^r «f ritoppui^ loakaf!c«, T tniut tdl 
m<r rondKn thnt the fuUuirliu; n u fin>t-nilt>itLj(>pLn): for 
tixbbi, winddwa. Al- , A>:„vix. :— Kuini.' Chiiiii clny mixi^ 
■"rilh huiled oil Im the loiUMstnicj- uf initty, wliich will \k 
touiul tu act biuil and luA fur nuiny VMin; 



fix tho Wtom kftordu Mml •» &Mk dw bumiiw BUtjr bo 
doiio an nhow at FifT SO. TbaMdM KNaamadiamhiinjf up 
witti Htnip) bumi'd on tu nbown at BB; (Imb the bvkn 
uuilrd tu tho un)M>nul, an iil»g iJioim. Tlirao taoka nlwuld 
not bv muro than l&in. anaitL Ihp tnp of the aidea ohonM 
U> brouKlit avrr Uic top o( tho rTiiwn tn«, and miffidondjr 
(bt ovw the lt™«it Hide to nHow ilit rnin-wntcr to fall into 
a f^tta : ihe ■idt ui then well nailtil t-> thn rrnwn tra«. fA 
(orthcr vsploiiatioii aa to the miilhwl iif fix^^ tli* mam 
will be ^Tvn lata ou.] Nrxt tli« ttip i» put hb and bnratd 
tot)iBiddea,Millu»tt«t«dupiinthf<(-mwn ttwhtl) D. Aftair 
tlua tha tup juiata aro put im uiiJ the t>^p att«M C 0, vhidh 
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n 



boU up tke top loftl to fb«M> (cp folata, u qxmplified in 
tlko diagnm. iV 07, aloo m aliown at D H. Pig H. 

N«w, to ecraliM tlu diuBlN<v in tlii} oouno of oomtrne- 
ttni, niar to np. 9S, wbkJi JlJuRtrnlvii tho bottom, F, put 
hi finl vith tfca (idn otuiiliu); af to rorm « tnjr, ho iW 
tfa« ddoi may oame iIowd anil dip iato it to iorm a wator 



tlic bmBiair. Of oonrae it wQl bo kBOm) tint flivt hamiaf 
oan bo douF ranch qnicker ifaaa upn|;hl- Hove plAo« tin 
hutHtinir buutl Rat oa the bottinn uf tlm chAinber, tho 
boUoni ta hr |>lHMd at C, O. rviidy fur tho Uip vnd to ba 
hoiatnd ran Hhiiwn, C, C, D, K, and H. Fitr- B^J- 
}icxt lay tbo lead upon ihe hoiatiiig bourd, aaJ bum Of 




Pm bs. 



^_ Wert fi» •OHM (food and rftmt lead tacit 
[mifaitluxTaM ntiL anuL-t lJii.-i.-iippcr(tr braaa or 
m1 iwU [mx Rk. JS], wliicb, if rvtiiurcd, may be 
■ealeda^er.bjbuRkin^tbolouli.'d luultuUicloAilaftitrtrurd*; 
Ihaao nKUa dobii) otct tbo ontaldv, wj ihal Uipv will not be 
■o raadflf aMcd upon t^ the fiuiaii uE tlm 'auid. Id m^ 
ojatdoa H u imtfenble lo fix. Uii^ bale Uwk> (haiiinnti taotn) 
on tha rtaad>np nde of tbo bottema, oh then tlirro nru uol 
anj tuula nquirod. Whcs the tndoi an turnol, bo camful 
to out tbnm off with ttM tUppbtg Taito i>i> the npUjr, with 
the «anMV«o]f. 




r^s. to. 

Th« HolatlnK Board. 

"^ nSao HtK (gilcu, maLv a Htrotitr bnunl nhnut a fimt 
loaiiar than tlto load requiiDd tu bo CBJimd [u iJiown at B, 
Plfr. 90, and aUa at D.Tifr- OS]. Ut3te th» l-»inl. fr^mc. 
H *tAf(<> fit in knows br all tltnu immna) nufHiocntJ]' widu 
la imkutmi widths of lind— Hint in. abiiiit lA ffM^ llmu 
jva. tma bus ooo Man flat, which will «ava a lot of tioia in 



tho Jtiiddle jc^t E, Fiir. 09. Hfflct Uiku itie «xact di» 
toaoce, and bum onlhuBtrapt, P, F, F; or. If you prefer 
it, yoa oaa burn them va fmin llii' outdido aitor tho lead ie 
up. N»w placo Oit rupe, H, F>K' ^^> thmug'Ii thn tiytitt 
if, V\g. 99, the other end round thn Aram of tho «tn.b [for 
thn huitAiDg crab, see F1;. 07]. fis«d at nti; convmitnt 

CljM>e, tut frenersUj' witliln the oh&nib«r. Of mane, prapar 
lo«ka uro ruiuintd fur tUit work. Tiini over the boUom 
pirt of Uio kwd^Uiat bt, if requlivd — Faa ahowu on tho 
ciin»tui|t IxMrd], aud prvocod to hui«t tho aido load [m 
ahown nt Fig. »S], hd<1 fix it naiy (or bumitif, but tako 
can to shavo the cHgm first. Tho eheet for tiia uiflH 
ahonld be eot down ti]uarv over the Hide of Uie bouti&ir 
board about 9iii. In nuyliiy, " aettlny down " lend, ] wi"h 
it to bo luiiurnUMHl that it ih the very Kvtno of what k 
tttmud " aettiuK w " Ihv vijtra «f load wL«i luad lajiug. 
Hnvuiic aQ tbo xidtvi finnl and tlic- juiut Ininifd, nrocood 
with tho top. You will now nyiiiire t.hi< osrponter lo ftz a 
n»i!v or tup JiL-it k'vi-l wtiij tliu tups of ttio crown ti<eo. and 
iLs nliuwii iu iliu lUatn^iii Fi)f. 100. Tho top load abotild 
bo iiullul up ill lut larip' jiiivcii aa can t» fionvonifntlr 
wurbnl; say tlic chnintirT Uqi U> bo 12ft. by 60ft., ID wLi«n 
citw it tx bnl ill nw fiiiir wholo nheuU. 

Lavinp duwn Ihn liiid 'u vtirv lomple, ujrinilLiTa onif 
t«iiui it in ilM pbuH< und onrull it: nriopwanla \ivm th« 
miitiltc i^t-*" mil) niutul IliiMmtJoditiilCT*. J, to the ridoe.K. 

Tbia iluni'. till- Ili'Xt j<ib i> to frr<t tlwi tnp jcrilil OH 08 thowil 

at JOIST Viic- 0'. Tho cndn of thin joutt net opon 
tho t<;^ of the vrovti trcv, and orr' kept in their plaoea from 
<.-auiltatini; hy unilini; two boards oIodj^ tho top edoiW. 
ThiHM! buiirda inont bo kept bm near thn anda aa pombte. 
I)u not fiirirrt that yna ntiwt b>> vonr pnrticular to navo ihm 
juiat triiuiocd [aw Skylight, Yig, iO:£j. iliivtng the joiol 
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on, talks ■one etrajw rtf Uiml tn form tAo1». 'Di'Mt Uu-ku 
ahouVd 1iofbi«d vi^ry lAiti.. uttd iIkoiIiI be nt Ir-HKt IJiii. hy 
tin. SraDAplnmbm take t)ii> toiik.'. nvrr the jiiint (un ohoini 
in 1^9. 97], wlien they do sot rcqiun) «v moay nuU, nad 



nmf«w<l with load, n litU» alwve the I«rel of tho crown two. 
It iH Tint thim u^JHiltiti'ly iin:«iwir]r that tli« jointa of thn 
Uirk Innd nhonJct br wali-^ tit'll^> tii Budi irork an Thii niiilii 
u« not requuvd, uid the Lhiunbcr top will Wt mnch 




rio. 100, 



&kv« twA aupporta to tlxi top load ineteod of ont ; 'beeidM 
ttiem id no Auigwr nhout tn«> nitiU mucfcinc, c<t<^. If tlie 
imiirii'lur trill go tn the eTpcneo, it is for Iv'ttnr to wivur 
ihs whole at tho top joiat witb load, m it nut mil)- funun a 




fin. 101 



support for Lhi' tiip load, but aba proteotn tbi> top 
; fnim )min)i nitli'd bj- tJie rain. 4c. II U w wnU to 
mvntiim heir tlwt tlin top joi«t« mar be miacd upoQ block* 



longer. Tlie method of mimA joist will be aom at tlio top 
of eiuUm at 1} Via. DC. 

Bofon clndn^, I miurt, tell my n>ad«n Uw-t in somr works 
lJun k an objotion In tiuiks being fixod tn tho crou milo. 
Wlwii Bu^h is the «i«r, the tauka am mnltfvl or tmraod 
round tbe otnita Ib« shown at Flir. 101). Thin into allow 
thr 1™<1 ki pxpana 0* wwitracl, aa (hi; rnnc mny he. 

"Whpft work liAt t* hct doTii> in ttic nWv(i imuim-t. fis the 
buniiiiff nlv"" "f t*>n rtmp or Udk, A, nt ]f>iu.t half on iadi 
awajr frmu iJin rtrut B Mhown ihu bcrt way to cut Uio 
tadcaforbiinrinit on when not weJtwl. 

Sweating. 

Iiwtrml if biiminx up thf i*^mi« of Uio li>ad, it U mn*~ 
timoB BTcuU-J up, wliith in difndfully liard Work. It ia 
•ions l>y firrt tiliniritc thb wiKi'", nnd whru tho l<«d w fixtid 
f(inn a wtit, ftii.l i).(mi with n f^it -jf (fonid coltUr nplaeli 
fnim the bip diiwniviird, Hhiiut iiin. at a tiaui, havinv a 
inwU hi<al upon tho flr>rt hit. m aH to cirfbn tho ImJ, £«. 
Tikki- a tnr)(n dnwwr nud rub Uii- woll clntvlr togoUuw, no 
tlut OH Hiitiil a quiintj^ uf 9i>Iclt.T 111 pouibtp'nwy Iw Icifi. 
Tliin wfTk. M cumparod with burning, in to cxovdingly 
hard, that it iD%ht ba fairly deaohbcd a« donkey work, 

FIttlnge—Ughts. 

tt in not mylntniti'in in dcvtrilw many of tlw> fiittnita, 
but flolj thoac iu icrnend urn: Flreriv Pi>Riini< the akr' 
liffht tor ih" rlittmber [»e« Fiji. IflJ]'. Tlii* ia a idmpla 
uirMjUr Iradm trongh. nudf to ■ ■iiiUMe (in for ftwdnnK 
tlif IjcH g'laai covac . TUa covw dip* intA the liquid within 
thn tmnah (wntw getiMmlly bnnw twed) nnd w fornia a 
hydraulio joint. Be aura to cut tha >tiuid>up part, A, at 
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Icul two indNw lovrv tliaa the outer pnrt, B, bi olliiw tlui 
fiMii^ifirl acid that may ooUcct on tii" M\ tn fall intei tho 
tJuunber. A Urfce hand propaiciitin^ h'l'^*^ ■"> unud by 
nnkacnt *tU HMwer /or Iha Wl , it U ol-> tlui f hiMiport, 
uoagh at timM* dmple wjiiniff of ghuu u nml. Stime- 
. w* &x A lar^ puie of gla» itttu tlw aida haul, but 




ia ddno ll will be founid rpceawify to burn piMii* 

,0n IB aunh a raamier that they will hold llir tchum : 
1 la art with pnUr. a* brforcdoipcribai. The ii«o of 
tlmw wlnduw* ii! to iinabli! luiroiw to mk) tlic vvlgiir <^f the 
Boid i tboy fcro aW vtrj- linn-ij: tor giviag a light whru 
rap*tr or <'i^tiiKg ja ncM-Miuy, &<. 

DHp Trtiya. 

in Hunplr a loaiMi lr»y bowod or burwd apj u 
TTw tray nail* apoo » " ' 



mm np, u 
loaden Blah, 




Fia. 101 

B, which la hunied U the bcnrcn E, B, iticmr 1>dug Hiiuplv 

^iseM o( quarlcriujf romrd with lead uul »U Inim-'*! 

tt<artker. Vram iba tntr t« the ouinda of thi- oliiunVr i» 

fcxed a iMiUn ^phom jopa aa diown. The outlet of tbia 




<v>nii»nM>(l pw, uiA indintto tli« Tiiiiiditjr of oondRiaalioD, 
toffrthrr with thn atrcn^ nf tho mM, 

Siphon for Drawing OfT Aoid. 

Tliia diagrnuii iUu»tnit>v a nphon and hpscw. Thn box, 
H. ui Rs«d to ih*' 1«K ^ the chanihor, and W the pipe, £, 
ooBUMited with the tntr or bottom ot tho ^uunbrar ; then 
tbOBtddwrlll flow from thi>ch*inl^«r(othr- box. If, andhM 
to the aanw levd nt thnt or thi> rjikv m- Imttam of thf 
ohaxnba-, uahownat D. thm nithnWiitsmberj-triphno, 




Fid. lot. 

A, £V 1*H (the real WirUmbcr^ oLption htu ita lep bcBl 
a|> sud not dippiiiK into thf .-.upa, R, F, lnrt tbia w of nu 
con«c<]a.MiM> ; Ihn jiriiutiplp lis th" mitno in Wieh caao, there- 
(ore it i» n IVirtpnilMTji Kipbcm i, Wintt eliarj-i.'d *-ill, wlirn 
Iho inlet \e^ in iinnifrsttl, cuhbl* tlic liquid ti> Bhw intii the 
mot'iiblt! fuiiiK'l iir bu«, I, and mj yuu (ire iibli^ Id dniw (iff 
Boid i>t wttl. After Muciiij; thu illiu'tnitiuu it winild \ti- M\y 
la girc furtlicr dcbiilfl. 

The Siphon Starting Apparatus (known na the 
Siphon Sotter). 

The Hiphun iwtt«r iii ifoiwrol um> ia lUiwtnited tiy Fi|^. 
lUO. Tlui (ISC uf the Bpiioratiui in l<i draw otf odd from tbo 




bottom of the nhnmfaer or other VMmlft. It h inado u 
fcdJowa : Lm. H, I, be di« nphon pipe to be set luto actum- 
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Bmndi a tif<^ o' l<wl I>i|>^ iut<) lli<> tt^ <>f tlu^ niplioD ua 
diomi nt Q : taki> iIiim pl[H- liiUi ibc top uf a cIwip iMdnii 
HmmI, m Hhi3w» at B. luid tunkL- tliu Juinl air-U»M. On 
the tnp of tlic ri'wtl t), witli a luailHa or itidla-rulilxir pijin 
Mid tnp, C, (H>nim'l. iiniitliur tchmiL A. nnd (tuui Uil- butlmn 
of Ihc vvwcl, U, Hk iinutliw p'pf', E, kIm) wiUi ii i-top-ctpck, 
D. Thia pipe mity loiut uiror it puil ur ullKTiviMi'. iu> oliowit 
lit y. An jfiiel* niui.1 lit! Boiiinl. To sel llii- Kiptiiiti in 
artiim with w-iili-r, (ill uji IIip »™fci3l, A. ahut oil Ifcc iiip, n. 
apm tlic top, (^ mid tlio wiiUt will run off iiiio ilir cln»c 
VDHcl, Tl. Now I'lfL-H.' the tup, 0, aiid uprii tlic |jip, J), tbo 
wrtor will rim dovn tlir pip<'. B, nud tnid to cnftto & 
VKonum in titn tnp of vrhcI, II ; but as tJii? pipo, Li, Uadu 
trtaa Uif vmuu-l t« thi' wiilion, thf ini/>tioii will tiiko placn nt 
thchiyhnit lutfcif thnnphnii, iw nlHint Ui^^ li>«-i»t lev, Nou' 
Irt tlirm- U'sr* 1"' on the wuiii' IptpI, KJid tlic niphnii pjpo will 
Ix! tillrd wi|}i lu-iil from tin* Ixiltoiii i>f Ihi^ cliiuiilvcriuid pull, 
4j and 0* l«ii)r tin ttic tap, U, mnniiu npc'ii, ih> I'tui,' will lIiq 
nplum Nfiuuii ill iii^tiuii. CloBp Ihv tnp, L), utirl Inynrr Liu.' 
l(fr, I. of till! iii|i)ii]n, mid tlir- Diiid will ucmtiniio tJt nin, but 
miiH' till' pull. J. t<i tliii ItrivX at tho lii[iiiil in tho Qhambcr, 
uid nu titurv liquid will pnj* tbroutfh tlie sijibon. 



Tunn«l». 

lbs toilDol fa nude mudi about Uu>Hiunr> m the rhambet, 
Qw diffmvncwbeuif; its si*v. Fifi, 1041 in »» illiist ration of 
one T hnvo jii-^t niacEo. Tl)« bottom in bumod to tho si^ 
frrnn tlic untAidc, but may he bumM fmm tho tniJde : tlia 
advADtatK ut buriiinK tftit the uulsid« ia lixv Ugbl and mae 




with which jou mil vorlc . The top in nropaitDd Jiut tLe 
Mmc iu> tliu Uip III thv rhfuiibtT, but ibe iMJn do imo% 
ivquire to U; M) stout, nod, tu euvi? lf«d. ni»f W '■nt diiiKii- 
nallj-, aa nhown at J, m> tlikt vnr cjiiiin.- [liiiv cf l^u'l will 
Mrt two tscln. The nw of thi> tiiiiiii.'l i* for tiikintf the 
jiipui thrriu^h. dIm for HmTtfjiiig tJio fumM of Milptiuriv 
add iu large quimtitlM, &c 

The Regulator. 

Tbo rcKulalur 91ijBtj»lcd by Fijr. lOT in tnadt^ of Inid ; 
its nso u f«r tbo purpfMw uf ngulttttug mhI ac^uiriii^ b 



uniform flow of aj^id imdcr a rtininif ptrwnuv. 1 is tho 
inlotpipe, A till' acoro veMel. V ilit' li-nd'taixiriui; vo-lvf ; 
UliK viilvi'i««ctuat<'dln"thori»iiiir«r fiitliiu; of tlw FHIAT 
withiii thi" outJi-l ivwiff. TliiH flout, tw ■yr'iU iii.«ly l*! wrrn, 
riniM or lulle aL<(.<i)nli)i)r tu Uiu iiiiiuiiiit of lhi' acid, niid »o 
works tlif biiiiu, B, tbi'wby ai-lniitiriij; thf vnLvp. V, thus 
oloaiii^> or opmin)^ thi' upi-rt*urv>. 8. wlikih ItiVfM the hfnd of 
till' liijuid ill U lit UDL- uiiilonii prvMiiirL- ubuvi' tlii* rofk, U, 
'ITif butUiiu of Uii- nTuirl». A. 1>. lira liuniuni im to tlH 
huUh, luid in hxi niuiplu tu miuirv furtlii:r I'xplniiiitian. 




Pia. 107. 



Large Lend Pipo Supportera. 

.SiippiHc you Lare a 2ft. ffio. pipn, and tliat it la ro- 
ipiiird U) l» llifd in mifJi a jiuumer that it tnu iit-ithu- hag 
tii]r tlattuu. the pnipcr method (or iUiti),' tmli pi|it3 ia 
shown nt Fig. lOg. This ia aiiuplf duno by liie utc uf 




riu. U» 

atana, B, F, An. "Ho iteTM «io l^MCd ruuml the pipe 
Bay 4'Vtty two or thicA Inohaii apart, sad an-, l>y tbv u#« ol 
the riiiKa. B. B, Irepl in tlidr pwitjon round tlie jiipo. Sucl 
pipm, n« bcfopp in«itiuiiid, im> iiftvu siwpetidcd uiidcir tht 
«, ktx. This inny U' doHB by tlio luci of duuua. fto., 
Uuvugb Uie holua of the riupi •« ahowii at Q, U,' 
I wi, 

ddM tho flttiBga thAt I baro refcrrod to, there an titt 
oonnootion viimi, alieain pipu^ drip liito^ ^IP* *^ rtl ■■■•*, 
oxtt pipes, io., 4m. 
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Romapkt on Plumbow. 



Joint Making. Remarks on. 

- ne nmy ni«thoda of tonkin^ joint* nn Icnddn 
r^npM : onn ftiint in guul lor uiit> kind of vork, wliil*! 
■nbtli<>r kind <■( jtaai, is Rjtmlljr pioil (or luiothcr cIiim of 
VDik, and tbr jobitn w loiuwri by laiuijr dlffunvt luunm ; 
tsa laMtaaor, IhuwcU-knawnovovnat jomt ix in KnneloiMl- 
itiat kaevn bv tbo tiamc of ihr strijx'I joint; in nni>Uiii>r 
pIkMi tlM Sum jtint U knmrn by tht ruune of a Inft Joint ; 
eluA Ifaoro i« Uw otuinbMitk-d juiiit, Uiuu^iielil juint, the 
ocmwr bit faint, tlir Udwu juint. ilm utn^ jolnU ibo lead 
joint, bondnakitiif i'thiTUnrTiianiM,miBbaaftflowjDint, 
riblon joint, ovnrewit fxip[M-x bU joint (irhicli in noLty ia 
enlj * Mifipwhit or Unr-pipo jniat). Aat wh>t<<r<^ nnmoa 
amj bo ^tvcci to Umm utudM, tbera ii no qiioction hut tbat 
■ TffT wiila diflennm mar be nude in th» ocnt of joJuta 
niuble tor Mm difliBmt uuwe* of work. 

I'tiif jmiuiK worknuai I wouM Miy, iJivujb try nnd wloct 
clii* of J-iint vr]urh M must Miitutilr f'lr tlKi futrtirutnT 
of woik vhich he may be caj^iml upon ifT(»i>f*itivp of 
lh0Caat,lurtt wniiil be lilBiily HbHiuil for liim W W)i«.' a joint 
ponnd alM(lrnsr>j>l>i]>c,aiid«i|uallyi>Druuiidiuuiivi'ut>N atirl 
Unings in nanll fittin)p>- Then dit^' in niinlIiKT tiling wlijoh 
1 Iwro paniculArlT noticed with kudc plumlii'rn, mid tliui io 
tho maiiiier in wkicb they hvui li> or^ii tbc ca|!|KT bit vc 
blown joint) sihI tliuik Uukt mil^ <iiinirkit muko nudi jaiat*. 
8nch nm nwy be tiropwiy dnwjmiUil pjmw-itM nitai^kii 
flMnaelvo, tnouuo Uhw mpn u n. niln i]» nut kimu- tin: 
difkniMe bettrevn tjie »ti«n)rtb of mich joints, nor why 
they an imd. And maay of ihow who profiwi to kni<w, 
comi net 1«D ^^ou, when they t«m a noppcT Ul or Uuwn 

I joint, w)H>tlicr it wan tniuic otTti'tiiiilly ur nut. Ho '. they 
think thflt a wiprd joint mtwt of niyowtty ba tliii aunio 
joint fcir iFTvry purpow, aiui gmrnnlly, thrwi irimt takit a 
prid^iiilfuinnfttoiiuikDawiptdjinntwiiii'h, wbrm finiHliuil, 
dhaU ba aa aSHMth aa riam. <>ft«ii mnkinx ihc^ fivi- or nix 
tlsMonr, while, in rwlity, tk<- ji'int fln>t mad-y ii< cquuUy 
ja MTVioeablo aa th« odd whi<;ti tbi;y iuak« nft<.T prolifkblr u 
umJm*) h^ior hiM txv^ irpi-nt njHin tbi' titiiitbrd uti<>. Uf 
OtPimo I likwi to non rliiitn, ^m1 work, (iimomlly, twb tntm 
nukp a hanl luul ful riilii of wijiinv •'ti'ry jnint, ami cniiUl 
nnt (or iIm lifv of iki-m ilu mii tiling fIm' ; iiml I cvnit/ni! I.lint 
whutt Hoch HMiii arc lbii*Mj biKi'l^tlovtrnimpIc ji'iiit niukints' 
lliat tliry vflcu uuku iLvir wrurk ci>«t Avi> or mi time* on 
mudt •!■ it iJuiulil <1>i, (hr'H t Miv tluit it i* tio wondM tbitt 
an nnjdnnrraboaU. nt tk" right nf n plumhnr. ^rrumblv u.i 
tonn «« he nitmi thr luiiiiiv, tN>cniiM> thnw fuiH'y juiiil. 

I making i^unibM>D)*kr ki much fiian in iliiiiijr "lilli'-riT"'^' 
intt j«li ifor uvumi-nt'fi «vkf. rrTniirinK n brnkfn yiiw; Uiul 
thi; oboli: of Vtf li-HiM- in oft<rn Jixoomnii'dfJ by iJiiMr jin-"- 
rtini; wtiMiKu oiu'thnr, and, in nitiic ciiv^ otit of t«n, u 
mi>r-h hirttrr workmnn, tbuiit^i not ■» f iiwy uvi>t- bin juliiU. 
win tfntnr thr huam. du kin work, uiid niilKidy kniiin that 
h« is in thv bm>«>. Thnv am minor [Hiintn. whirb are by 
aonu) plmibm ton oft^-n civirNnikril, Anil whnt la tlio 
MBBoqaaDMf *ni^ pcNtivfly di-ivu the cmplayom tnlo 
BimUier (JMUuu-1 to jrct tbirir work ilmic, luid tho (H»iiieqiimM 
uthata gn*tBtt»r »■ inv«ri[il)!y tiiii [mtwju wbo in sHkcd 
abovt tUa, that, nr thu nLbtr. uul bn wiUi hU Uuw-pipeor 
oopper-blt Innedialely wla to nod in n jiHey rvpalra a 



liuulin pjnn, anil frnin antb Uks UlUb thium the gu-litlet 
bwvmctitiie fu.ro iixilv duid, tuid in IbiBWBv wvlooo vur«-urk, 
often the miwrtfr^ not knowing tbi? r(-wiiti. 

It nhoiUd by uU he nrmembered that tkt> favourite wark- 
laaii, wbitliiT it be with aoiiloyem. anbileela. or buildcm, 
i* iiIwuT* 111" mnii muflt i>ulitit', tidy. r(<^kr in hin work. 
and i^bfiKinjf. iinil Riuih DK^Q aa a nilii liL-ii.rIy always oiul 
thi; nnciiiilh and aKivuijIy wuHuaon, tbi>Uf;U tEic hitter nny 

lu of till.' A I rlilM. 

Aftur thi* iilujatration of thu joint- nib kin^ buidncKc, I mil 
liruwMl to inNtruul ytiu in the variuuH mutbudit of joint- 
rnalung. 

The Saw. 

HnviuK wiUi II pMnul tnutlLeJ saw (about IBin. to 
ISiii. lotiK in till- bliiiliN. i:ut your liNkdi;!) pipUMiuarcavroflS, 
proceed to opuii otiv end do (ullvwa -. 

Tha Turnpln. 

Thin toot [Fijr. 109. abw idwiwn at 0, Flff. J2]. bJiouW 
be mnd« nf bnrd wiiiid, Iwx by fitrSmaee, It iniu><i be 
tunnel ijuitc truo and inint nhapvid. if Lu)re for kiU pip«h 
puni)) work, fcj., taprrinK from Oin. or Sin. at oiw end lo 
Sin. (IT 3in. lit tlio ■itfa(!T, ncd ubont 1h. Jn Itmgtli. Thl'i 
t<vj| U uNi^d til itprsi tbc tind» of toil nnd other pipea. Of 
(NHinm wjwlli.'r oni*, vnryiwK (rum 3iii. lu lilt, iu dincuct^r, 
and frum tin. to I jin. Inr^, are alni ni|uin-d. Ttiu knt 
ehapod turupLiu fur tafi jolnla, copper l»t, or bluwcd joint 
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work, an thews tftpolDS bma -in. tn a }in., and whmo 
Icnirtli doM not exoudnn. Biniill tiinipinn fur tbin work 
h«Te ihcirUvpTT t<i tbeabowwalo. If tbp outer i-dKi- <rf 
tho tumpin hru' its tapwiiifj vAfcv* rmmdjnjf Mmf thing aftpf 
till.' «liiip>' of tho bum of tilt pbiinbob na nt 1) B, Fie. 1*, 
tho tnmpin Trill work i-miur, ttiid will not jiunb itAi-lf into 
the pipn. nnd the pijii' will he all tho IwHor wIil-ii upciaud 
foi- iiMkinjf ttic jiiinl; but. (or wijifd joint wtirk, tlii!tun)lto 
lAjXT ahoiiM not lio no .iliirp, A luiiidy *ito for f^niMal 
work Is SJin. mixmt ttio top, to Jin. at it« poiot, witli A 
IwijftJi tn <iii., but (or my p«rt 1 ptrfcir them mado M 
fnllfiwn : Vnr opmin^f piiHw froia lip. to Ltln.. tie lop to 
bt> .'ill,, point (in., length. Oin, Fur Ijin pijwi to 2*ln.. 
thi- Wip tit Im ;itin.. tbri point IJiii.. K-njrtb ''in. Thwo 
turiipltn "hotild lirivc thrir laprrinB i-d^rt* a littk rowiiicd 
BB Uforr, when tkcy will be not bo apt to jiunb. TliO 
ttbuve two (iii*B will brinn you up to joiir wiil pipu tumpin, 
whiiih nbnitld bo Tin. ocroM top, Jiiw at bottom, and lOin. 
to 12in. Iting. 

Opening the Ends of Pipe* for Soldering. 

Firwt witli jour knife takn off tho n^U^ or i!4|I*ry l»t" 
[run tlic ineiida of your pipe ; tinup acluut thu tumpin 
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fuitnblp for fnnr wnrtt : flnrt w<4 it wtth water, ndttle, or 
uthnnriap. muJ pl<im> it iii tlie pipn lu shown at Pi;. 110. 
tlio AiBt fliLgiir Bod thumb of tho loft hand cUi^s nau 




Ihc top rif ihr LiirDplii. whilst tho Inircr pnrt of the pabn 
of tiir liiuid, tuiil t£c two, or •oowtijutw tbroe iiiitcFn dip 
ttrai^pn (of ooarw thin u for wotk of Jin. up to IJn.]. 
Kow, Dittlng the ttuntitn in tha pi|ut, lu illuntnit«l, tabs 
ycur mnllrt nnd utrikp thi? turnnin fiiir nn its mttn^ 
OotMWiuiiaUy luijM>ijtiitr it by n W(l«> titp wiili llie mallat, 
taking mm lu kucii t\K tunipin «rl. Should tlic tun>iiiii 
ran out, i.r., kIidiiLiI ilie Mdc of iho pipe iiromi'ii n liitlo 
Inilgvd or IgpeinUtl, tlii-ai ■ktrikc l)io tun<[iiii am tha side 
opponto, vrliicli wUl bnng the ]n|>o to iU prupM: ahspv. 
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iiwt Oprning Rp™ for Fluimd Jnintn]. and lij thi« meaiiB 
ymi tian open thr pipn to nlni<«t iviij' di-Btivd widtli. ^itue 
nipt« will Hplit no nuittcr howuv^T caivful you. timy he in 
(tnvinir tbp tunipiu in. Tha cluhv i* dii« to the t»«% that 
UiL' bridfii! at thp tuintiw din or niindnl i* too tOoM to th« 
bottom nf tl)(i iTTlindvr, or ilint th<i iMd ii< pnnod loaoold : 
tJw- liridif" *"ni" to ■pItt thp Ii'nd, whirh npvsr propcriT jreta 
i<iini-<l whiiTi iho iiipc 11 hrinu prpwcd from ih* ejfllnder, 
flt-'xt cxununc Fig. HI. which illuntntn* ttiir pigx' bft«r 
it hjiA !H<'n opnnrd Miitiitilr (>uiy jiii. wiiliT tliiiu Ibv pipe) 
for n blown or toppir hit jriiiit. If fi-r n .■.>pi«r iiit, jftifit, 
Itirillndl n-iiuirc iwaliiijt. Tf'" Tin»t ^ml ymi mpiiro \» 
till" ■hnvr htKik [«hi Fin, SO]. Now clpsn l.lii." interwil ptH 
of tlir jnint nil ri.Hmd tlir nut required for M)ld(riu|r. Mid 
' tiiuiil] [Ullow ii'indlo is Imowii as touch ~ some iilumhcrH 
■uc omnpoaito ciiudlc* (or touchinfi thvir prvpnicd load with 
befom taMnff tho joint, hiil 1 do not likn it, a* itntinkB tiio 
nmdi whon viildrrinfc. iind rtutf vrhirJi in mixpd, up in this 
onndl* npniin tho ntetnl] it over ready for aoldprin^. or Ihis 
cleanlnti may be done with m poolcct kiufc. Ouittaii.— 
Don't lot tho Hhnvinga go into the pipe. 



Raspinj^ Pipe Cndi. 

t Au-lAx Stup, $Tt Fiff*- 176 and 177.] 

N«t is titt^ in«lf> juirl- Roup Llit' <-diK J [K|?- 
true, tiicn map tbo <7tid li^riiifC U'>d an kliuwii at 
Bcforo I proceed (urlhw. I lind Ultf-r vny n, d.w womU od 
tee importnrife ol m-ipinf- Ihp ond* of pipes. T)iia In of 
moil' itnpi>rluiini thmj inny U' (iupi>(iw:'d. for if llit inid iji 
not Indy ninjii'd to a nu-V liiptr it cMiiiiiot I* eijinjUd to 
(it, nnd <xin3in|iicmtlj Ou' jiiitit will, in iill prubaliility allow 
the twMor to run inside {whii'ti in tiitj iifU-n found hi pi|mn). 
To dw thia r«(ipiii)( off proporlj, taku llio nup nad pipe h 
ahowti Ml P rig. 1 U ; CAtvh hold ot the handk of tho 
nsj>, hut not the nufi il«n1f , u Hhown Bt R in the disirnun 
(I hsw iliawn it dono bcrev bcoiuM it i» th« pliiu |teni.-nllr 
adnpij^ hy lunien), find mm the eatl ilown to i!ie iiuide 
pipe hue, and at au oMy ULglo. m ihowu nt ft B Fig. 1 1 3, 




kUo at J F, 




Alwarn rasp the pipo with 



You nay find yoor lupe Inclined to (plit : If m, with the 
mallet Mt the ed^ w yoorpipe *0 m to tiiet*tt it [olao 



raap outliutc ainunst tlie ood, m that jaa osii am the sharp 

(at<«Tiid n)g<-. Wlicn tW pipe ia rrquind t» lie mKpcd 

from tlie floor upworda, hold the rnint ba«k-hand<d. u 
•howTi ut M. for u'liHi Iho [lipe ia iiprifriit aud about I'cnut 
hlxb Tuucan wiwk the nap munh earier and belter. U 
you hold the pipe an rJiown with tho iddif of die pafaa 
ui'wanLs vou will not be ao likely to nuip k lump otf jvnr 
fl»t kauukic or thumb. 
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Shafing. 
Nflxiu tlw uliATine. Lp<' n" >>uj:p-^> that K F, Pi>-. 1 1 1, or 

H lor Uw (>opi»r lui jiiiiii. Ctijiijur bit joiiitn iiuij Iil- nxiuhljr 
shAvrd, but luuiiL Im liiaTmifgUlj i;luiii nil tijiiiuI. uUii-r- 
wine tliat IMut uut iliaiHl uBimut, i( auilul, Lnoums 
timed, and the jolut vUt U»k). 

Shaving Ends of Pipes. 

This U dimn a> Kt Fi^. 111. It mnj b(i lonmrd in h 
few Aayn. Kint |)nwti>e with u iihurt pin'i' iif pipo aa 
foUovM : Idiv it OD thii binii'li •nil wiUi lhi> wdc of ttw 
Uado of tli« lihMrc himk nuirk it «U nituul m at to fumi a. 
ptrfmt ruijr nn abuwa at £F, Fit;. '!'■ ^I*^ <" dune bj- 
cMtcluniC Kol'l of tbo hImvi* hook im aJiowTi ut II. Fit^. Hi. 

ijrt tll« fotvfin^er go qUito up niininit the \AnAr- ; tliia jpi'M 

jron mm pcnmroTur uu.-liiMtknikd.itcHiljiiil wliiUl working 
or dlurinf rxutul tb>^ I>'pt'- Nuw, luivtii{{ ]i«nit hirw to 
marV it ruuiul rrac/jr. nt'xt btviii ti> nhnvi- it, Thin In (luim 
b; buldintf llic aoavf bwiK with o lirai hanil, but nut 
wcrwwrilr h(«v|', nnd »t luoh nn nw^-Xc t<i tho pipl^ iJist 
jnon c«n cnt u 4ha^^n}f off without '" nvt'lliiijf." ar cHu-injf 
th* «am<< tu huvp u wuvt itr iiiiti'hvil kiJiHuninnn. Solnl^- 
titoni you eon ilo llu- •hiivim^r rmin- I'lpi-UiliuQiilj hv piiivlnif 
tlic fmnt nf thr Wt bjiiifl {i>n'tiiii,i'r u it goSAp for lhL> blailii 
Df thi' )>)ini'r kixik— dutt i% li,v bulclitiK the [lipii in iLi* Iirft 

htsil, with llu^ funrliii)f<T at tlio yttn^ lino for tliO hui'k 

pnrtof the Miidc' iif the *t\at* hook to fomi- up tu. ur at 
odtor tiiiM* tht> li'fl luLTul thuBib luiil will iuiiiw«r fur thin 

Sk|n> line: Itr if yaa am uaivfui you innv fnrm a ^iuLfr» 
tlip hvdihI 'triikn by pl»cin|r thi- lilndciif thf'hiiok nirn- 
i tlu! uuteb irf thu hul nhnrintc liiw, but du nut 
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dig tli» notch i]coprT thnn is ooceaBwy for the diavinir- 
Tlic ahtvtnp lines dhoulit V pRrfrvUy tmv, and not Uk« mi 
masy irwgiilnr tmUi to (nrin lit ymi nfUr (ho jrpint in ntAdD. 
Whtti the papo ui ujiriflht, nnd nbout linfuit hijih. tho 
alMvu liuok, ici-ncTiillj- ureflkinir. cbii bi- N-"! hdii hndk- 
luuxiud— UiAt i*. bj- piittinir the blndti purl nf Uif hook 
tuwiird« tli« floaby port of thi) palm of yuur httod, iiml tlui 
thum1> oci Iho top di the hitinlln. 

TInninf! Brass, Copper, and Iron Pipes. *c. 

All ripca and father bnua. Pijijinr. nti'l iro(i iwirk mu*t be 
propOTly tJiuied at the J4Jttit bi-linw you niin prtxvwcl t<i fix it 
in ccmnertloii witti Icjid fnr Bilfli^nir. Copiwr or liriw* timy 
be tiniMdvith reiutinrkillnl ■jiin't'^of sulta. Inm •lu'iildlm 
tuiiMd with kiillid Kpirit. iltmi^'h witii intMil i-un> it niiiy W 
tinrud with rrMn ; the wtkU*!' iiiiut bo )(wkI /ot tliinjniriioar, 

Rxlnit Joints (Upright). 
ThriT nre wrorew uf pUtv-* T*'h*'ri» rnii mtiHt inTwit ii 
rnrthtil f-ir fbLl&v yuur work for »«DMrrin^, Fiff. I M illna- 
tm((M the pioa fised lot tta nvriitlit jnint. It i» doro by 



dtivinff two or mora fitttiff diia^ln into (lie briuk or trood- 
VUTk, iw tluiun at J H , Kbpltig the Inrk pait of tho joint, 
vhidi niimt U'&vrd fir pnoiiRb fmro tlio wall, Ac. XofpAtk 
Buudl Iflillc brhind. ^ViiJi y\i\wf ti« iJli? pipe tiniily to Uum« 
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d)!*«U, M aliown at A, B. N»w pat ■jtm haad to tlir pipe 
na«ham,«]idtiy it f m- BrmncHu by wirtlt pnMtire : slfo try 
if yiiu uan kH your 1ailli> tutuid thn bnolt pAit of (lie joint. 
If the juint hi- in t]ii?' Iiiut drKn<«> ahaky fix it so that it 
is nat n>, by tuQitif annthcT r^iarl, or m IjMt yoD csa. 
N.B.— NcT«r fix tho top pipo to go aatddo tho toltoni 
pijH-, but always let thc' top entar tli« botteiti lougili, a« 
thtn tho KotdpT will fill up ^n qmoa at«tud (Jie joinbi 
propiiriy. 

Chisels (Fixing). 

Tlioao nm bcwt miul« tritli lonit triprT nhnrp point* like iho 
tsiigtrf nmiind flic. Iti fvrt, u l',!-indi or Ui-lnoh rat-tiitl 
file aoft«ned <lown will miikp nn eic^llvnt liiing diiw-l. Fur 
&tiii)r the raDur to cAtch the aoldcr we Fig. 125 and A^ 
aurijiLiiJii. 

Cmmp or .lolnt for holding Upright Joints. 
Tlii* La illiufutcd nl Fiif . 1 10. Ttuii i» u tool which tho 




T'o- ntl. 
pInraVr «aa Mdr aislMi anil mm- iduinlit h« in »v^ 
pliunVr'o nhap. Mlt osn fc* iixnl in \ vioo and mvm a lot 
of tmiiMo in Axin^ wnrh. miph nn boMM, utuon linhim, 
nM-lu, vah-M. pinw. In., whilia tlia joint la being nuna. 
Alao M» Bom and XTitlon Ilnldnr. 



Making Copper Bit snd Blown Joint*. 

TTnvin^ pn-])nrrd,viiiir joint nn diivcftd. nndAxcd it Mat 
L. Fig. 1 1^, with u efHHXt l^'tn'M'ti iiw flfttiiiixl pnH of tfau 
WUan pipe for. »oy, nWut JLu. of •iildir, nc»t mw n>Mut 
ixildoriiur it. ITie finrt thiujir pt^Him.! ia a Imtjihtit-liit. 
Thin trtol Ik OlMtrntcd at Fig. 4, nlw iit l.. Fi(r. I'i : but if 
j^nn hnvn n» hiitiOifl bit yuii can do tlip work wiUi n beliC 
CHIP liBviiiK il* piiiTit Isiit [Mitml to ((vt lifbjitd th*' pipe, or 
Fi titrnJKht-nnMil oiui nui}' uiLAWvr. a» illustruinl nt 
Fljr. 6. ic. ; liJit thin tiKil H-iU not b* found (* hoiid^ 
to get round tbo Wk piirtfl or (or nwlnriuYl plnn(«. Of 
MIMWtiw) fft«> nf th<^ inn) mUiit bo Hblirppi)r<1 to n nuit- 
■hlr uhnpc> frir tlin wnrfc, tUi' lx>il thaiw lieing b V, aa 
i11nnt.nitniiitL.riK, 12. or. tn itmlif tfilji iiluliit^r. Iti t\iv 
M)ifl|io lllwlH^l lit till- prii-nt i»f Uir wwh-ui'lKlit, piittoni. Pi(f. 
H. Tlie HOW nf the imn chmild V bruutflittd a pinui of 
nbout {iu,, »<> ILnt it mny Kit nt, niid ii m-ti»«tin', ■t'l', tlic 
Milder, ill i.iJ.i- t'. Iioiit nni tlu hath ftiiM o* tlii' load at 
(in<«. nnd iW rr.mjrf Ihn jiwut. 'Dii! facp iiiukt bi- wtll tliiiiMl 
nlmit jiti. up nnd on Imlh iddiw. Now piil wiiiu- imiiiiOt'd 
Miuilc nmin fiu-c?"nn:<ii»I Itmin] nmiid ttiL- Joint, miil witlin 
elnin-M»i\l.\ir\g.'\il. tiimiil-fiincil iron melt n Uttlir sdIiIlt (ill 
amaiid, td.kuiK •'"re not ia linn? thu loiwit dirt in vour 
worll i>r rwin. Ilnviii^ incttftl niiHinicnt *jl-k-r to fill in 
nmuiiil ymir )'>iii(, iwi tjw> 0'>*p cif your iron wdl into tJi« 
Molilrr (liwuiij Uin riiwun fiw bHviny tbi.- iiuliit «f tlii- iron 
thi" nhiipflli, at\d trrlltinfuur Irad ; nlm fliml tlw boUit rtiuwl 
llirjciint. wliirli i.i d«iin \iy ilni»'iti)f vimr inm I'wliMi wrl) 
hot) (■tcadilv imind from <«« »idr tu lii? □tli'.T : llic joint 
Bhoitlil Ijc I<-ft nit Brntiotii a* "ny yn\t\ of tlic liiiil. on uliown 
at KF, Kijt. 112, whii-h in donp hy lini4n|7 imffieiMit h(«t in 

Sour iron tn enuw thi> miUli^r tu tl»w fr««ly. Aftt^F all in 
ane, if ynii hnvii nuidn much niiwi nitli tlie reain, t«ko 
vomo Innch ani] mti nvo' rnur joint, nr llii> dirty imrt: tliio. 
If dune when t)u> resiii 1b hot>, will Miftni wuno, rind you coil 
iri|ic nil >way with b small picx- i.>f t^c. 



Bto>«n Joints and Blow Pipo. 

\^Abaf Lamp, Vi^. 153.] 

A UaVD jtiliit in inado In a rimOar imuinrr, cxccptlllgr 
Ihat in pliw« u( ua itun j-ou um « blow-[npo and kw or 




Fio. UT. 

mahea to melt jmn aoldcr. vrLiuh can be dotio with a my 
Uttle prautiw. Fig. Hi Utbo ^mMTid Khapeof blav-pipe 
iuhmI. 

WhftB klciwin^ n jirinl imp Rnc l>low-pi|H-' iwWit. Tliiit 
ahouM not txc«d iiii. in t1tu:kiM-vi, or it will [nkr too miich 
Lf-at to UK-It oJT milHiiiimt nolilw. Be^riji by Knt iiuttiUtf a 
Ultli! ixiwdtTrd rvmi roiijul vour joint, tlimi take Itc nulu* 
In tliuMtlmnil. mid yiiur bfow-pi]M'iD tUprijtlit : thi' riulit* 
ab'nild bo wroppfd in t<niwn paper for Itrtndlltit.' llii^ vritb- 
imt Ki^axiiiK jour lisLd. Koir li^lit thrro. luid «-ith yimr 
htow-pipe bcinn IJovin^- thi» Aaini' oni (!»■ pBH" "f tto Ic-tid 
to Sfet 111" n HUfai'iont li«it fo melt tlw *oldpr. Uit hdI lAr 
Irad. WJini Lhi' hrnl in ni-nrlv up. put u lirllf- uiurc n«iii 
on and taach Hw joint witli the MidiT. and ii<ld niun- lira 
to usUt in nu-ltine off miuo miIiW. En-p nl tliix until 
JOQ find jtut nifflcMDl hoat to cause tlw kit of aDldcT to 



flow and uoitc -with the load ; tliou tli» joUl b made. Of 
(ainwt y<iii miist \\u- i-vi'Tj mivi not |4i g^t tlic M>ldor 
thrcmjfh iiiiti> the pipo, Aft»r thn sold/T i* just (vt, rub tlto 
runlii'ii rniiTid l.bp jtiint, nml with n piwe «f raif wipe it 
clean. T^ua gnoao •oftmii the rrvda, and allowa ft tu ooua 
■way, IcaTiXrg the joint nioo and deoQ. Some pliunben 
luw o jot c( ^ra*, or at othcT timoa a mukll Hpirit-bunp— 
thora nio mioTfw in tJii imu-hct. Cottuu uinl J'jluuion'a 
piMvplp can nlwnyn siippl}- yon -witii micL artiolfa [sco 
tig. 153]. 

Easy Fusible Alloys. 

[JijO nn SoiittT Table,] 

Lead, tiji, hlnnnth. ' merDuij, aud Dadiam. 

Boss or Lining Stick. 

Thin ti airaply a piwo of vouA i-iit with it* Mid taper, 
and to a aliBipo suitulil^ for driving int^ n bow for holdio^ it 





tta. US 



tnlhpcndfrfa pipo whilNtsaldniapfAwSTIOR, F^. I9I>1 
CamOH.^WIicD driving the booa stiiA Entu TJimtgr w 
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cuvf ul not to foToo oim^ iho projcntinir itorn <«■ top tmd of 
tlu> lining, iir }-<>u ikill And it too Urffe to (mtcr ita pluAt 
«rbm rcqiiirfvl tn \v wimrrd up. Thii imijtntiiig top ond 
of tlie lining iiNAfn iif i> hIwiwii nbora the oono mtoni tha 
Itain; In Fi^. I IB •nd nboTc F. 

Bom and Lining Holders. 

StanetlniM k qu&ntilj rif spilU nr ijiHiiU nm nit nlmil. 
tUn. lu sill, loujc. Olid piulicd limily iix" rlii- l-irvi, wiy 'lin. 
Ihrou^b, ftad Uiautbc ends into tb(ipi|ii:-. whktt wiU keif 
Bn b(MB ■(Mdy. 

On nftnuifr to Tiff. 118 it will bo mmi tlmi th« I«vot« 
BO are ftud in & lino mth lUng* I, m iJiat in mAkiitg k 
«o« jodiit, dMrflaa0oI«tand>(inrclttiIir>{ii|>o; thp biMi, nr 
nnJnn F. i<i pl«i^ tmr dm lemn O O, the oonicsl piere Q 
in tbni (<TrwTd up ar down, m na In U-t tJio bvera OG 
■how ihrvriiich a litUe moni thui lulf the hnlo «f the pipt — 
tbat ta, in « lici. pi[>'' ihowii t)iniu)fh a { «f un iiii!ti : by ao 
doititr til* li<vmi UU B-ill take hold nf thn inndd of thr pno 
■t tlui widtut iMTt. Dm Rpriii^ H is jirovidnl i> hiild Um 
Mil nf the liniiifT U[> in itx pliuv, imd n niw of hiArt iti Uip 
fl*Djc« I Id siiit the diBuront niMitt <•( tin* cjip. In ttii- rviriit 
^ l£o np boisR too mull to nllow tho •piinK U to poM 
I o*«r tb« KMuud ttM* O, A ftalwnr U p-nindi-d. nlii<-li onn 

^L "b* beouijCtit muiia uhiIt tho roir nf hn]M to tlut thr i^riiiK 
^B nay pMH Ikniu^rh. Iti inukitiK ii jriint uti ii Ihihh ur luiiau. 
iCuMOnd nr iud<-of it Jiipi*, Llir- MtiTii> titvd <nilf Iv u[H<iii«i 
to diontr tit thr iniiilr nf th<? Ihkh. nr citbiT pii-m- tii lie 
atddtnd. lU Uk.- buliur nil! ht-'li thu luimc butU-d. Tli« 
mrt P, Kk. 11 'i, can bi? Ii.rld u]) bv oponinK n iiii-oo <»( 
twinosnd atipiiiBtf tho Iniic^ tlirouirh, thm briii^if the 
iwoenabfii th« twino up Btidniuiul tht- iiiitii;.' ■tti'l: ha iit A, 
Fif- US, wbvn it (uin I«b tiiil. whiiii will hutil up Uii' nut 
fran the jiiint whilst hriat; nudn. 

Wiped Joints (Preparation or)' 

Bj tlui ftpprobtici: thcac jcintii niv not lo rauulr nud^ •« 
with tiin aippor bit, but with pnlct^l^o you will abon (prt 
mtr tho difficulty. In the finrt jAncc you will prepnm Ihn 
nula Ktid wt vnu did fur the ucipjHT-bit jinut, ■■iifT|itiii|{ the 
ahMVtnir, whioli miint hi' limti'T. iind tlu> nutniib" pipe wilt 
ncit rrticurr t<) }»• uj«ird ouito an widr lui I>i-fiHti. hut in 
"hown in imliiipii at K, cig. V2f>. Here vou m^p thut 
thi- nuih' and frnvalr ciuli< nm rndjiiil nlT. Tfiia iti iii order 
that rou amy hnvc' a Uttic mure icoHt^r uonnd the joint 
withuut fjttundiiiu tin; nw uf tiatm. 

Th« Soiling. 

Kow harine all oat and i1tt<<d, ynn will nxjuirr' the imdA 
of tL* pipM clean, and hoc fram groun nr oil [for thiK soe 
SoiUng Soil Pip««, tc.]. 'HiIh is done by rahUoK u litth> 
chalk, whitminjf, nidmi, lumt-wirfi, nr gliuui-pa[vq- iivor 
Hunn, and wall rub itafi with nn old fcJt '>r unyttiuirc nlw. 
Krxt tfapnunmiuigerir binunh is n vory importnnt Ihiiia 
in wdfiodJiMnta. c«p«dally lo (Jio norioc. For hoiI mnkinfr. 
aM Soil ToRiiii, k«. 

Wlwn piittiQK it (ui it niiiAt ho ■Iniijithti and witliout 
dAuban^ yonr w»rli nil nvtr, ('ot tlm «d((x tni><, for ii6th- 
ift^ lonlcii wnrwi> tliiiii «)(ivi>ii1y Bi>illrir. Soil yinir jdintji 
frirm ^n. to Aiii. pnrt tin* onliior lin^. Upright iouita ni)i)in> 
■ loi^^ Boiling llum uuikrhuiuW juints. 

Jointe (ConBldcrod.) 

Hnvingr sU yov worlc girniuml. fix tbi? juint togrethor aa 

■howa at Hk wrtiim. Fi;;. 120, whiih ia n n>iu]d julut to h«t 

ntado aiUiiT ii[>rr.-l>t ur titidptluiiiiliil. You an- nt K that thv 

Sta, but H ttcll' mxam it \i'l* fvr the •older Uf gvt iaUt. 



Vnny pliunWnt rlo™- thin; they onnnot ilo i»wor«i tliW. 
lu it in vrry nHcful in joiiit-tniilcinir. At FijiT'. l.l vid 
I J2, yon w« dingnuns of tong^ and short miidr jointu ; lhi» 
in liuw thf juintK iduiuld appear vhMi tiniidird. Fi^. 121 la 
aahurt and Fi|t. 122u a lonit joint. (In rxninininicthe 
arctiiin, Fi|{. 120, yiiu will uiticti thn iliittnl liOM H I, 
which iihowH tho outer litir nf thi- Euddrr mi tbr lontrjoinlv 
uad F N, the outer liiic al thu snuiU joiut. The miall 
jViiiit (loiii not tiiki- the lunomil u( nuldiTr i>{ tlic larno j'fjnl, 
luiij U11 furthi-r cKiimininfr uniui? ucmmithc i.-i'dtmnf jwnt 
at 1), yiiu will iiu[vtivu an aiunX lliii^lciirain of nnidrr; xhcr^- 
fon- thi^ jiiititn nrr i^quoliv atmuu' iicniw tbi> ■i:tiuil juint. 
Thi'n- if oil'- ndvnuUitrc with tlic- Um]( juiiil, it in rajicj lo 
mulu.', bcvuUH you hare u lurircr quantity of H>ldor to [jUy 
with, und which ri-ttdn* the hi'iit, snd iJbo for "innil joiiitit 
you ore ranblwl to nun a lurffr cloth ; ibi Unjflh «!*> 
rvndi^n it li-iw UhIiIl' lo nhi'W iin|ii'rfi.v'U<.mii lU to rouniliii'iM. 
4c. Thi- liirff juint sIiduM In- finrt prurt.i"i?d upon, and then 
txj to rrduiv niimir, kiDr^iinir in uiitid linit the rimtrr. tliiok- 
neiM of aoldtr i-i thi' pnncipnl point to watch. Tlie aab* 
atonea of •ald«r U Materally about tvic« thf Kuhvtancv of 
tli« le&d at that pout, net merely for utrrakf^, but for 
other purpOMa to he «xplalji«d. Kvi>ry Tilundxr uliould 
Idiuw that utiliU'r in inui'li iitr«iifr>'r timn Imd. tukintr it 
hulh for hulk ; Btjll tliin tliiukiio« lauincit be miulf thr rule, 
inmniiuoh na wmu- watcn an; iihalyb<«ito or imprvjimittvd 
witli iron, tcv,. -wlin'h rtadily utbidoi tlio mttjiU c<inipo«n^ 
the Koldf'r: in jiwh oiLMHrau mint u»o divirctiiiu na lo th« 
aubatonci) ()f mctui umtuiu your ji)int. 

Shaving for wiped Joints 

1 have brfof"? n-ftTrnd to nhm-iint vtii a! plppn, but U 
tEi« uppoiiranca uf tho joinL nmeh ilt-pondi npm thn Kliikvinf;, 
J will pivii yuM tUii li-ii|^lw r-f Hhiinng for two or thn»« 
dilfMtnit mzth] ]iii>m. Thi' iiuidc piw Ktuiiild tw mnped ofl 
an dt ii n. Fiit, I H, Jin, in Irnirtli imm OHtaid^ Piljjf to Iho 
i[if>idr cidtTf cif tho jdpo. TIljh i* known »« lent; ras|iiii)^ off, 
■Liid ia mutb thp DMft, and nwkcii liotlnr wvjrlc ; ll In widl 
tlluHtntiHl at J, F!^. 120. Now (or at loMt until von li<iv« 
Immt your thnving Irngthn) plant thn i?n(k onointo the 
othc-r iw w to f'trni nn f-nxy onntitinniig line of pipe, and 
mark the tihitviiig. For a (In. joint the nbavlii^. for ouy 
mill ifuod luokLuar wiping, fihniild ho 2}ln. iaag; (or Mn 

Iiipi: *j{in. Ltntf ; fur Hn. pi)>ii, Sin. ahaviaym&knandddluig 
ling joint, but iiuwt Loiid'jti pluiubcra abavc tho |oint Slla. 
luiij{ ; thianiakrii it good looking joint, and lii kiiiii" plumlMna 
la oaoUr to wipr. AJw> nlmvo IJiii, |ripo :<jiii. lon^, litn^ 
or 2ln. pipG fnnn Sl'in. to 4in., ^in, pipo 3jiu, lon^ to lln., 
Am. pEpaaltto, Oin. pipe 3jin. to lin.. (tin. pine 4ia. lonir, 
all oUiun ftbovc uay bo nhavod 4in. E. V\x. lH, and EF, 
FiK- ^i'i, iUuiitjiit« the iJu>iiu)c liii« on tli« inolo vud, wliich 
on uccoumt of it^i t*ntoriiiK tho frmnk. miy Jtn., ahi.iuld be 
nhiived this much Inngpr [nm tho »wtion fpiwn H P to I O, 
Fi((. I'JO]. For Kill pipea l»t the nudo md onti:T liii. tit 
tamv, iluive (.hi- joiut Dili., or morv. or if you Rqiiirc a loug 
joint, fruni Sjin. to tin., iia yau like, hut 3in. work hu ■ 
trry tcvitd upiiraLraooc if a fair amouBt of noldetr bo uaed. ao 
aa nol to make it loo bidkr "or too "nkiiuiy," At Tiff. 
340. on thir l(<ft hand aide of the luirrol drutn. nuy be f«on 
n li^'lit or " Hkiiiiiy " iiiiiit, hut on the tight hand nido may 
bai Mi'ti u vury j^ud plutnp-torikiiig joiat. 

Pouping Stlok. 

Thtaiaonlvn piiv# of dniil I Jin. hy Jm,. nbont lOin, l« 
ISin, hing, niul hitiinit a ^wvc out lin. widi.*, and (la. to 
)in. down the cenlxe, from near the handle part, for, aoy 
(ilii. up. the bolhiin part in abaped like a ncoop. Tlut uae 
of the pouring «tl«k is for placoa awkward lu nrvt at : alao 
for iiiHtcrii", I huvo ■»«'» them utcd for tinp>worfc, bat 
think vory little of iL 
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The Splftsh-Stiek. 

Thb ia TatAe of wt-xl. nhinit Cm. Iwuir, liin.wule, iin. to 
)ti) thick. "Iiajii-d (<ir holding. S"""^ .ii-. i.vT., >mt I dc not 
Bke it, u you nn; ui>t to •t-jwtjli tht •oil oft tJio l«ul. tiiuu^b 
inn is b««t whoa toldcr i* umnI usry hot, u tho witod tbra 
g«t« burut nnd amokes. 

The Clotm. 

I do not Imow luijr tool moro impnrtant Uvut a good 
liatii. Olid nNirljaUmir beBtp1uinWTnpridi>thiMuaelre«upon 
kocpiniT'i piodclcftuaUok. Tlihouldb^mndeiialollows; — 
IViCo n (liocv uf uew molMlrin f>r fuatino [Ihti tormUT li the 
b««t) iif irnMli-nitf thioltnp^NfnrJin. juiat. I2m.Iong-liy 91n. 
widn, thiMi fi)MitiipotioKJde-llii.; then tin. nipuii. cuiditjfnln 
4in , ; thru f I iW it in Ihu mlihllp. whiph «ri II mitku Twiir tloth iin. 
by 4 tin. , nn J NX Uiii;]cii««M Ihiolt. Thin in Huitablr ft.r tin. 
or jin. umltrhniid yanU: (Sonus plupiberr. pi*((T a thin 
dolli . tluy lik.' to fwl the Tnrt*), «/.ri «*■ *'nf. but with a 
thii'k y|iilby.-ii fuii a-lj* tmpr). Afto- tlii« imloiio. m>w np 
tin- rriKWiil imd* Ui kwjj ti fmmt'jH'iiiiijf. Tliratiirlt h little 
tallim (only jiwl i(i«lt iU not boil it ta \mra rtiui cIulJu as 
tikitnj dpi. onil imur « liltli" on uno mdp, niid tbi- olwUi in 
tvadf for work. Kcvp t<' t'li" "ido, oi?i?iL«i)nul]y nihbintr n 
liltJo t'liii.li "1 thi" i<iM.< sid.i, !( thi' cloth U too n>Uj!h, rub 
n UttLf uhiilk iijioii till-' fuw. Tlu.' u»> uf Ihv tuUow ia to 
pni'iMil till- fuiltl*T fioio rtb-kitift t*> or liuraintf tho cloth. It 
iUmi niiikm ttii- Huldi-r work -■•rntKitJdy. fiiiiiu- [jltunboni 
aiu-t the I'UitU hu btva iu um: fur > cua^dumblp tim^ llika 
thcon to jriii'iM und ivueh in hot aonpflndv and iwdp to clfuir 
tho dirt uad tiiulu< tliciii oofl. Knl tiddng in uihmI t^ xDino 
jiluinhi'p* : ill fni't. I ii'fil tri 111H.' lliiH mywilf. but dlHcardod 
il nhi-nl wiw llii- lioitiTmiiiiTiJiUtidcd; acmio pttimlicrapin 
thiiir ilothx tojfvlher, but U the ototli is sewn It worki 
Aiinpr iHid ttctler. 

P. d. Dftvl«»' Cloth TAbIa Tar DtffaMnt Kinds of 

Clotna. 

Thin Tftblp is ^•^r a modurato thieknon* of mitiiriii! : i( 
very Ihiuk, ooe thirktuu* Iom. VmUrhitHd ■' tu bi> nuidu An 
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Clstorn Cloth. 
3)lii. K SiD. I 8 to 10. 

Ti>ap« and Odda and End*. 
3|Iii, X 3iii. I 0, iir thr ) <'J»(h. 



Bow tiie Sin. uid fl(n. ololhs all ronnd. itnd from i 
oonier dltgonully. Whon wurkiu^ IZin. U) Itln. Ju 
nnderhnndtid. largrcr dotlm an> rMitilreit, lud an vurfaid 
(wa-hnnd«l. or br tw ptambtrt. Bcfurr ytni Iw^i to wipe 
yoiir joint, irtoii the oaAn of thu pipm tii pr^vmt dr«ii){ht, 
vhich urill fnuJco a very groat diSormco when tdo iin at 
vork irltb the inotal. 



Collate, OP Solder* Catchsrs, 

SuppfNH! Tuu bnvL- y<Jiir joint uprijj'lit «ih ut F!^. I2&, ytM 
vill n'4]uire Kiiiuithlaff to eati.'h yoiirmotal looldrr} : thi<n If 
yuu Imni a pitceof meei lead handy, oat a oollai, wIiIl-Ii ia 

Kiirntlly nude by uutUug It niuiid or otliiTwiiw v,-ilh a 
lein tkoocntrc tli« mw uf I)il' pipi-; if Uu liirtn-, piiok 
nnws netmpaprT Inrtwuiai the cuUnr nud pipv, Tu put lhi< 
vollnr on, a cut irtai tit? outaidt- lu tl»' huW i» iniuki, whitih 
f nablm yaa to alip ^» oollar ovor th(> pipe. Bi-fon? tli in^ 
it wpJI koU wiinc, and tio ■ pl(.>iu» of ctrin^' round the pipe 
a* tthuwn at Kitf. 12fi. whiali will »a.\i\*>n tlic Millar and 
]iii'vt'!it thf mdilirr nuitiiny: tliruu^k ; \i mjuport the out- 
niJi- piirl of till- i:i>llnr, tic yuitr L-amuUMia U ahuwti ikt M V, 
uud ilw ciuIb uf tlio i-iMRwuvK-a vill aAt a* pntpx, but if n4 
I'LinipiiMnt to hand two ]iic<:<:«c>f «li<ik ti(>il attiiw th^ pip^ 
or uu Iruii uhbt-1 or wrvwilrh'tTdrivm into th« wall, &o., 
will BUKW'cr : ur t1i« ('iidii uf tho miUar ntay be out to comfti 
hi H liiii;> p-iict, wliiiili will hUow tor tlu- ttoda to lap orei; 
uud Bu font) H kind a( tie lu kt«p tho ooUar togvthcr; this 
eliuuld nlwKyH bi.- dvuv, vnitt thuuj^ prop* arv u»nl. Tlie 
vullnr ithoulil b« uut on a* thowii at F Q. •■ U»«l ax poitnibli?. 
HH It in much b«tt«r for mrtinir yiur RoldtT rn'iind lh«> 
bottom. Whi-ii Kxi>d a« at DK, tfii> Holdtr drop* down and 
aeU fvuud tho botlum, and i<i at tiiUM vnr diffioult to 
roiiuvr nithtfut the Inni, iw< it uaa\6 muuli qiuuktr wlicu In 
a tunnlt bodv. 



I 



Jotnt Wiping. Upplght 

ur JMiii 
" Tlif nittui'fl hot— brii 



V'liir pipiti tii pn-Ti-tit clruiifliL't, 

It!'' M thi! cry. Diirinjf ihii tiiiv \o>i nhuuld sulixt yu 
cloth. In thin cow, for a Iin. upn(clit joint, the hImi la 
ajin. l.y 2jin. Tho nxrtnl'n liore : yon ^vi> j-iinr cloth to 
ttic inii(<-. trhii will gd tlic fai.'u *idi> warm by boldin^r It 
ot«ir tlm ■tiii'>t4d-piA («r. if yuii nan tnuit him, ho will urt 
your rl.iili fgr you and hrina it ready wncm). Take a felt, 
Ihiit it u |>in« of old oaiprt. Oin. loug or im, tu huld yuur 
lndi«' w-itli, then talce your htdlc full uf raider aad wl to 

aihuhin^ TOUT nictnl era the Joiut «dlh th» apla^h-atJidt aa 
lownnt il. I. J,1C L, Fiff. I2S, taking cannot to bunt 
Uie piiio with tho toldcr. Uut ia. b>- vpluiditnK too mnoh in 
one plaee ; look iibup nnd gfit up your heat by K«ttfnp on 
aA mnuh wddtr tta jtm mat, and an nuar ttir ahapa aa 
puwililc, Kn-p it alive by woviing it up with th<- a^Mh- 
Htii'k. If It drups dirwn puah It upafndn with f]M> atlok, 
wunn it up with frmih mrtal. ke«p at it until you hiitv tha 
itiiirt to look BJi at r, J. K, L : umw taku auotlipr hidlt- of 
liut metal and npUidi it iip tlm aoOiag abtint and mund B. 
Ti> tpTt a UtiJi- miin- hi-at on jour load, kivp HpUnhing 
uuj pattinir it up to the ptvper ahapc with your i^ljuih* 
Ktii'k. It in jaiitliut enouiih: now ^ke your cloth, well 
Hot on tho face aide. In the Left hund. and with a aharp 
sweep wipe iiuir^klv uud ekwi ruuud tlu< tjip and liack part 
of thelen-hand aideof your jinct. tlum llir faottinn, nrxl 
tlic niitn- : fhnnRP linndn and do tlio uthnr aidiv that ia, 
itnmd [ K. and AniiJi hy nipiiiif down tram B lo II. ond 
frtiin H l>> K 1'. ntid your joint in done Whilst hot, part 
yimr metal mi tbnt it will Irarc tlic pipe. Yau at 6r«t will 
r«juirv uii iniit for tlii« work, l-ut ki-i'p prantiajnfr until you 
ran du it wiUiinil. f'rar work away at thin, until tti> ' 
time* a« yuu can wipQ oS witluml an iiuti, aa you will 



i 



JOINT MAKING. 



hetUr hnndUt. The time nqtiirod to make thin joint Is 
mtoiil nnr nni a-half minnta, Uiat it. getting up your beat 
■nd <iri]>)njriiidud«d. Tlui wiping ilciDe khgald not exceed 
20 Mconda. 



Tln-p«nnlng Phenomena In Joint Malclng, 

joint fim? liiM aiaijr wcin a pnr^uliiLT (|iii«tn<in, l>itt ntip 
«lili-h fan (Aoulil nov bi) able to annrcr. for, Imnever ditH- 
oull il niiijrht aii[>cur, it, nunsthBlen, in wrr vimplo. wluuh 
can be namra uut aafoUmrs: — The tin Wug oaaiar bi 



Joliitt aftor yon htv inpt^ tinam, n» yon viO vfUn iiim.i 
Uiv Joint to be bri^t. and cftmi UttlA tMtii, u atL, Fie. 
tIS, arewii aUtUeflne bright bcwl may bo imd st lliu 
lower part at the joint. AntiUnir mawin U iltal tlte 
pin* eoldor roand the botUun alwny* tends to JcMp 
part of tbe jgint hot. 

Ovftnoaeting. 

|Fot thta. MO- Fi|r. 12.1|. ThLi worlc mav bo done when y« 
aw tlmiii that yinir joint U not iound. 'Sntivnthn^ leanMn 
oddpi ihU Mtylo «i (u to iiuJtu tiimjal thdrwork. It ia 
alno rmy haxAj tu be ubte tu glfutn n joint used for bot 
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Pill. let. 



meh than th« bad natunilty in alwav!!, wlirn in tlir aute vt 
tMn. kept in n nu-rc fluid t-tindi turn, ami )>yymirma- 
tbituUIv pilinic on Ow noldur aruund thv l-^p fnrt of j-our 
jiijnt, Uu' load br nti^fmioii biuifr' i>r Hlick* up, whilat the 
nuire fliud partiof<n> i4 tho Hnldnr nntiindly fall t<i tbo 
lows pan ; tlw omnauonno is thiit thn iDliIrr rmnd thi- 
lop part of tha |alnt oacomos conrwT. and runn-iiiifrnlly 
seta qidelRiT than llWi roond tfau b'llom. luid shvuld tiv 
wip.M BrM. This nay b» ofUa noticed bj «uuniuinjf y«ur 



Fi'i. la;. 



flu. Hi 



v»icr, but I nituuld tmy tliutinlioniUin ynu will not ramlra 
tu onavaat yinir juiiit". a* wiui the ru»t>nn iii tlio time tu iJie 
uld an^httcQt, VitrUTiUA, a hundred yntra bofwrc Chjist. but 
whmt in tho oonntTy yon may — tlut i* ta say, fibpii rtt'it 
Mildor has bn bo mad vmy ooanKi. This avtmantina te aaiui 
US fi>llnws: Hitppnui your tnldnr t/i 1w fnur of lesaand one 
of tin, the Hildrr wniilil M.'t iiiiicJily nnd bo Teiy porous; 
tbrn you will wniit iiii imn to wsnn or Uvi^ up yooi solder. 
ThvtaiDviran will dojijurvTwroasUng, asfoUowi: UnvinfT 
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diaped your falnty wvtl Unu^ tUe numo : taku iho haoile 
put of Uic b«U uf lilt- iruit, Mill rub it fnnn bottom to top 
nf the jotiiL, iw from U tu P awl Q, Fig-. L33, jiut to gUiv 
thi^ Joint: then brin^r it dawn iigain Uio mum Way ; thi« 
vivM tlte iflajod cir ribbed Unc, irhldt ahoDld not ezoeed 
liHlf nn iiivli in vldlh. Next do H, taking aare to lot tkfl 
outcv liiin out ihL- irliuw uf O : next tlu I, J : Kwu nt tbe 
otht-rniiU' null liriiii; round lu itt L, If. K, O, uud ftiiiall at 
K , ■•r if yim WHut it in lovk •3V<ru sU rvunil, bcir>>i '<t unc 
jiliuw andftft nil round until jnwi wtn* to wlwjw you begun, 
Icopiog ut el's to your ribbed tlnist. 



Fixing Joint* and Bosses on the Floor. 

It nfUtn happoiM Uidt you will linv« to BmI» Mlt la 



appoiM 
nirlt on 



jjpp in fiiifl riniin two or mom Mook*. bncln, &o., w 



flxinji ymir work un t1i« ftimr ; jmu car mrilj pee « good. 
flxiliir for luidiThitnili-tl jnintH no chnwn nt Fi^. 130, wiu-ru 

I WP"! 

nlso'itfotni lit A. B. Fijj. 1 iH. Ilorr K 1-* the lend piid-, D 
A picco of Mjuorc rtick rjuiidcd to n vur^ e&ey taptrr, and 
Aniilv driven into tlir tyiui, H, Tim }>ipc< u prcpnrod and 
Iflid in n honximiiil iHiHitinn, iind the boM fixed M ftliown. 
NOTICE thul tliQ front al tho bnek U tUwd at B off tb« , 
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Intopnal " Jolnt-WipEng." 



fit Mioe oitMa wliDTi utiri^ht or iinderhiLndnd jointnKTp 
nquired til bir (luidf, it will bt- fiiuud Impractioiljlf to wipn 
OBBtkdtltobiu-.knf llin pipis ffirin.iliuic», AUppiMC jou wnntto 
iriwu l-indi idiut round II pip« w!iip?li vriMlj-iuff witKin luilf 
anWhof Ai^iliuK'^f ^o'li'tvronld Iv impoMhlfl forjnxito 
got four hnnd hoiLnd. In thin owo prupart yf'Ur ioint w nt 
PiK>. 129 and 127, so tbnt t»u m»y wipe bftlf fmnt the 
iniddu. Aji at S. FiR. 127, whirh U <Uin« liy tMttiinr (he pijM 
in Fnint und nprninK •nmi' ; of miirw! rii» inual work yuur 
pdjic Dutwnrd lit tlic iniiit. i^ nl K. R, D. BI, Fig. ]3<3, tu 
wipe your iK^IdiT fluib with the inoido of tlip ripe. H, I, 
Bhowd the Boilins, i»nd K. F, U, D, the lead Inla open, P, P, 
Iht L-t-ntni iif llip jiiint iir Iciid. 

Hnrinn wipi«l the inidilrt, rithiT nlowi tlie opening with 
the lead E. r, ll, n, or, iw in mtiili ihi- Ixnt, lit a fiwih 
pitw in. litul wipe* it tln'ri', lu nhdwri nt N. K, P, Fig. 119. 
When pmctie*!, luw o hhi^rt luBndrrl. Wh«i filing tho 
dooT ptit N, K, IV Fif[. IIQ, bo •uro to havo tho water- 
way fivu nam rutiyh odgrw. 

Undorhnndfid Joint*. 

HlOM joint* itrv Hhi.iirii niiuL>, aihI m thoy (ihcitlld b« 
flnlHhed, at H^n. I'JI and 1'-'2. Ytxi pn'pmi> the end< na 
you did for tho upriglil jotnts, and un Aiiwn H Mnticm 
K. I^. Fit;. liU. and also ehown at A. S, I), in iht! cIotik 
iim, Fi«: lid. 
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Hero you see the pipo ptwMnd, and Um joont fixed id ■ 
plumber'* dtiiDp Tcadj for ■oldociii^. \St» Fig. UO.^ 



floor. Thia in u cunitnl jiLui fnr kivpintc thn bom pnwed - 
forward inba tho Icitul pijm. liVifJt n oDil of (ii|>c, or olhur* 
wiso, trcoglit down Uio bosi nnd pipe ns Lent J-OU can. 
SomeKme* it will bft neowjuiry to havn four Wiqk", whivh, 
if yotx are- nt witrk on n building, in nrt trouble (o find, and 
when in Uin iihn|i ut wgrk iwu tho rail pip<i blous, if , 
notJiinjK better be nt hnad. 

Fixing Underhanded Joints on the Floor with 
ChlMls. 

Tf noilhcT biicki nor blook» ho to hand, drivu Sxiu 
ohii^ln into tJtP floor, nnd fi« tho joint M •hown at Fig. 11^ 
but iKiriumtall}' Imiti^iul of upright. 

T/iU toiut itimtratn Ike tgtd of apcnlitg ti« l/ad tfitk a 
hadtj/'thapfd tunpin ; tt u too tudOm, aitd »ntlU tke outrr 
idgi atrHpttf. Tke raiiyiny of m <U*o Aata IM tk«rt ; 
thouU 6t M {All thiiwi {It K, £. Fij. 120. 



Making Undorhandod Joints. 
[.So- Fig. 1.10.] 



First pIoM a ntinll pioti* of papsr nndtr the joint to 
«Btoh thu miqdiu Holder, and be^in toldaring na foUowa t 
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tfi. 130. 



Take Ihu felt is ram right hand, nnd with It bold the ladlo 
thivu parte full of colder. Toaee Uiatit ia uul too hut, hdid 



Um lack of jonr huiid witlnii twoiiicbe90rM»<3<thaaoU«r, 
If it ^mtktf burn* j-our hmtA it u tua hot ; if fO* oaa tulf 
hmt bold your hand tbif diNhronn nws]' witlioDt pain, iwe 
It : bat if fnu lumtiDt fiwl ll)« lu-nt, it b tuu cxild. TUa ia 
•ocm koovn l:^ ■ litttp priirtiri>. Amitlurr hwl ia to tiiku a 
HtUDpfaocof BevapapcrAiid imnirrDnit IhiIow tlitr uiuCaI : if ib 
bbm iiMtuillv it l« loo bol ; H it browns qiuoklr wiUwut 
bumina, tiw it. Whwi vou Im^tin '<J pour your Mlder 
upon tne joint, da it vmy li^fativ, and nut tou mui:h oii st a 
liiDo ia 000 plMP: bnt kw|) tim Indli- luuvui); buukwaidi 
ukI (onrmrd*, pouiis^ ftcim K u> J, Fi^. lltti, fint dd ime 
Me td thr JoIrC to tfae oitlHT, and from rad tii mil ; >l»a an 
boh or tvq 1ID tliu soUiii^, h ahowti at £, i\^. I3U, en 
nrpow to Kuun tlM pipv nioD and Lai, and to the aUM 
MKt u th« mUw. ThAfuitiMri&MttMMttlwfcaatlininoF 
tdWD aloD^ tbo fipe, tha b«tte <lhaiu» jrou will lia>e uf 
naldiic josr joint : ham) (mb Ma«aB for tho Ions i"*"! ' i^ 
Toa iSiinra nt Flv. 133. Kmt pouring nvrv* ""^ *'''^> 
yonx l«ft liaad bold Uie dvOi, Cf, to catch tiw Bolder, aiid xv 
(vnM tko aaaw to tin tlw bottom of the- jotnt (cspociially 
liMUii^nfiu UiiatMintuibu^ jmnto), and to pravent the 
aoi dff MSB dioptiui^ down. 

Noncai,— Tlw dodi in idioira at PIk. 181 aa It should V) 
hcU when tinaisic tlie bottvait g( tbo jntnt ; it ia aooiewliat 
bttlgvd or >wf[^'<I. llarinfc a oniaU quoniit j of ataai-flaid 
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Fi«. xn. 

ootal ia jroor cloth, bt^n tn wofi it nboiit tho bottom of 
tfaejufal, and un ihn aidaa. 

Ojm lh« clqtfa i« woD illo)>trat«d, at FV- 1 32. It -h.nrH 
tt Mns wotlied ap fron tho bottam tawardu thn tip, whioh 
duuldttiaifapuraoDof tluimptal witliit. Kuop |Kniriiif oa 



Flo. 112 

bnh mrtal, suMs; your liuOe and ctolh from sido to dde, 
and tn* i1r)jrw (icC (lip sulilrr uiuo and «o[t : ami ui Un- 
t»«tBl bFninii b>f«d nhapcd, Bmi uiul bulkv. >i;i.<t tliv .ihnix-iw 
Dear aa poMiUoi taktng oafw U> have it all avft, and wlmn it 
ia in this ahape and in a half t«<i)U-{lLiId Mtting oonditiob. 

aidckly /wf lAa /arfb JtMW and da utA ilAp a soMHid for auy- 
kicK,' hnt triOi ,ir<>«r left hand Hlinpo thla aldo of yuitr 
juint, alo-aya h>!^nniiix at thi> uiiiHidea, or at tliat iwrt 
iMTit ihi> aading ; then tnko yoai cloth iu the rif,'ht hand 
■ad tluthia ode, jfouAM)* on t^t («f; tlivu, if juu havo a 



muiU joint, flay, np to 2in., and bare baan quick witli tout 
aoldcf, it wilt not bo art i then gi*« tbaoloth a ligilnm 
all Kiucid your wiBt, and thia will sMke it look Uka ft 
tumud jutut. If it ia not i^nita oloaa rub a liUla Imnh 
rouud it and wipn it with a pieoa of olean rag, ur a danqi 
apongo win anower inatoad of the touch and »(;. 

Same pltuubcra, af tar tiwiy have ahaped the iomt rangfaljr 
bol^ tbo cloth [u abawn at J, Pig. 133, aabold for wiptilg 
a Ailkd, and ulau upright jui&ta], and wipe or finiah onbM 
joint. 
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Aft<T a Uttlo prnvtioff tw will bo able to wipe jonr joint 
wilhont ahifttaff your doth from one bund into tbo other. 
Allow lar III HIV Uint tliu wont of jiiiut midttnjf ia ^Iting 
Ihi' lunil tu tliii tumt uf yxiut aoldiir mid bj- trin^hly iibHpinft 
thr wililor wliilit iDlheicnit-lliiidstale, oraHBOtnepluiubura 
io hy kn-plnif tho oul^o uf Iho aaldtrr (la ihi; luofo rvund 
tho loini uuw Uko luint la itniahod. Thi« ia the mvat expert 
nothud of joiBl audnff, nod ia dona with tlia loast quanliQ'.j 
of mU«, 



GlazinE Joints. 

Bumn pIninb>:T* malro the joint voiy roughly fint and M 
it ^nat M>t [with roKaid 1« aoundneaa, it ia iiot the wipini; of 
a joint that givca it aouiiilneaa, but it ia owing b> tbu iDLtal 
bung loUd lound tho joint, whiuh If au dime need rait bo 
wipod off} ; aftur thin tlicy tidi« u ludlv full of anui-dtud 
nutal ondpour over the jciint, and as quioUy oa pondble 
wipn it off agnin. Thia kind of wurk looks exceedingly 
'bnirht, and i* not likely to Iw poroua. A f^^ood joint ahould 
not hnTc a mark of Qnii doth Wt on it, but ihould appear 
aa thou^-h turufd iu a latliv, tboii;,-fa it iihou]d be dona tho 
firat time lit pouring Ihu mutal ou, if cVL-rrthing go«a 
atnODthly. 

I may bom taleo tho opportmiity of dattog that joint 
mitkitifT, liko all nthcr arta, ruiuirea a. miuidurabti) nmount 
uf pni'iUw, and nita ttler on™ Umig wull loaniad, it ia 
very ^-uKy for a ^(ood Juint Biakar tu gvl out of pnotiiK ; but 
it nIiDiild Xx ruuK-uibettd that thia ia no vxaam lor tiie 
dul(iii>; wnrkninn, for the fdumber who baa itorat to maka 
a joinl j)ni]uirly, and who may bo out al nnietieo, can alwaTM 
bo told by tho systonatio rtyle in whirUi ha gooa to work, 
nnd will never And till* lo bo an inanpt-raUa uffiaiUy, btit 
will aatUTaUy right hlinm'lf nf tvr a mnall aatcnuvt of pnctiGn. 

Rolled Joints- 

Sotattijota It wiD happen thnt you wiQ havia to imWi • 
jotBt on a Hhort length of pip^. My, fur inatano*, that you 
widh (o wltHt a lioaw (in to a piooo (ft. nr lift, long, and row 
widh to nuiku tho joint by rouing it when wi^ioic, bRc. ^u^ 
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mvH tx tlie bon witb Rpilts or q>linti>, or im bIiowd ut 
Tig. 118, to aUovr the work to tiun lUCnicdIirr. Fix tixa 
joint M feliowu st Fl^. 1 30 : hero tto pipe ia flxcd apuu 
tim pi«ow uf <iua*t«miK. Tnkc n ludle t* HiUMr ftud pro- 
Os»d M TUU did vith Ui>^ (iTiiliThaniliMl fftint. A« loon (u 
the hent is piiyporij got op take thn dotJi tii Uin ritr^it huiid 
as uhcnm Ht Fl^. 133, ana tarn or roll thr U»ul ruuiid with 
the 1^ {or ^t TOUT labourpr to Ciirn tl fur yim] ; at tho 
■une tfane tuld tba uloihiiior bctwcvn thu dntrera to aaiwar 
the oliapc of thv juiut no yuu unu : kcrp thu forc'fijngvr 
prvMHi^ on oti« aioQ or ood <^ the clotb und tho wootuT or 
thiid &Bg&r on flie othor ado. nu m to ^l tha dotli u neu 
the shape of the joint mi poMbl«. 

Anothor w»y of making n mllod point i.i br fp-'ttin^ up 
the hoatoa botum; take iho dnth in tho rigAt luLiid. thi: 
njw h^ag oloaeiah to rou ; ploo? your doth, wfaioh ui nuw 
Bald hf^t thnmb and fmo&igi^r only, od one «nd of the 

Ioint, and qnjolclj roll thn pipn niviiy ham J'ua with tbo 
eft haiid, jo» prmnng thn tiliith u;kiii tlie pipo nuil abiiiit 
ODO- third tip thp joint; miwiiuii'lcSybriiiff iJic pipi- towunln 
^Wi, and with tin> second rind Lliird fint(i.'rt< prv&a uu iho 
uaion, etc, uad iiuii;klv rail the pipu ngtiin from yuti ; thoii 
tono or anwoth dgwn wo middle pftrt by Tolling the pipfi u 
twfoTO. It tnnjr b» ntcMmry to repeat (he operation onoe 
or twice at the ends, which of ootinw you wul acquire by 
prarlioe. In fini«bhig tho joint the nlotli tuny he huld. u 
liidvu alFig. 138. 

Fixing Joint* on Axles. 

Some pliuTihera uro m doooptivp oi-«r joint wiping that 
(ley will pmilittlr tit a. pi«c of l(Adcn pipe on a Bhcirt 
itngOi of niftudn-f und rialw tJiii «aiiiB to rtivulvi! ujhju 
Bjtleii 111 opUfTtd iret Uio joint turned regidorly ami truly, 
but I iiciU not »ay that suoh work doc« not iJter all require 
qmirU-T the nkiU to eoeonte ae thit of a piupcrly flxed 
undiThstided joint, nor ahonld such work bo pr<ii;ii»"d, imd, 
to any thu Iwtrf, I tyok ujiou Ku-h pnidioM n« nothing moTo 
fi'^r Imd than d«.u.-plio(i ; and miitiy of the lolDta euiliitMl 
now in the Health Exhibillon, 'Suiilh Kendnirton, for 
Mini ix-ti lion iiriftM. are made in thii niu-imt-r, and tuniMnrry 
In nay Uiiii then' in ■ lar^ quantity of titUer wurk fihiLilt-d 
Ihcra i-xocuttnl lu s Himlhir eWfc. whioh iiiPijM-rii-iioixl 
jud^cun look ujKJU SH Fpeciuuaui of wttMordinary nrt wurk- 
imutahip, but whioli, Q they know anjrtkiog of tho work, 
tlwjr would {oonoimiM eatoenbla. 

Pneumatic Tubo Joint. 

Thwe tubes are reqiiifwl tu be nuide very true at the 
joiata, in order to alluwtho piatim, or lamicr. to pa«i ou ita 




rto. IM. 

jonmt'y uniiit>'rn[]^eJ. In nrdrr to nake huio of thi* the 
cmnpaDr udnpt thf )nitl>joir.^, wliich ia made aa ahown at 
PiK- la*. A, n if the pipe- : M. a steel mandnil. whiuh u 
mndi' to thf mnw heat an ihv miluer, ami t-xm-lly (itii ttic 
lend pipe, E. Tliiii joint in miuir im followi' ; Fimt true the 
end* ot your pip" thnt th"T liiitl ttijirthcT inilr. and 
«harr mine iu the vnlinarj- wuy, thou heat your nwodrct 



to tiio hrat of the melal. or hot enoi^h to jiwt brown a bit 
of Rottou-wustc: rantrmhiT not to huvo il loo boi, or yual 
v,-ill not bo able to kcrp any nieial on Iho bolUim prut oil 
your joint. SnppOM your miuidrfil to tie jiict tliv hmt,! 
pliif« It in ch(' piip<-, and hnring throadlnd thr. ru|>e tliroujritil 
tlie iKxi Imttftii. lix thn fvAn at these pipw tocvther w^th^ 
tlia miuiilml Ikl. lialf way into Mcih <nul of Uie pti)e. adj 
dicivni at I'iK. 1^1. rW tli.U tlujoiiitflta properly : If nolf 
juift tap the «poa port* with your hammvi thia wQlJ 
eprrnd th? IcemI Utrrally, and eloee tlMopMi parts. Tiiimil] 
to wipe your joint aa yon did underbkBd jointa ; tnake Ih 
qiUL'Idy. iinil aa aonn aa you havo fiaidwd pour aoino vat«l 
oil it. dither out of a aponxe or otherwito. l^is will tet 
yuiir ooldtT rentid the Imttom. wliich i« iho toiichy part of 
this warii, boounac of the nuindrv! kcc-pin^ this hot. Am 
mum M th>« joint is thotonghly act, ha^'e tho uumdrel 
drawn out. 

Bad-shaped Joints. | 

Bnfure I lM,ro underhanded lointn. I wiah to »how what 
may bo w»ll doalffualsd, " Tlie Univi-mi! I'liuiibim' Juinl." 



Vig. 13i ia BO elevation audFijf. 13C a vrui* lUMTtion. 
A 



Itia 




Just tlie l&apa of tdtdBng made pluiuliT'h joint, nndintoo 
woll kaomt to mpin iiqr docEiptittii— in fact, how it ia 
nutdo iaapoulit. 




Pio. IML 
Poi«us Jolnta, and Romodying tho «am«. 



Fig. 136 not only iUiiBtrntv" a Iwid-nhaiicd joint, but also 

pofouii Holder, and It fa not at all 

lUKKiniBlOB to l\u(I )^uuii-iiliiii)eil joinU an porouK «■ thn ono 



tlio liryrtalllxnttim of porouH wilder. 



diownhere; heucv ou» niutm why, hIIit tnaldn^ a jottit, 
yoiLahould, whoi Imt, rub mam touoh romid namn, which 
irUl nearly alw-ayn (fur rold water taily) stop up tlx- pom 
and premmt Hmvitinfr. Burnt ■older will often Ix- parous, 
bnt the kaI penerat eausr- of puroiu jointa i* throufth tlut 
«ldef 'a (.'oanriiw*. A joint will ofttm be poron* if tlw metai 
iswoHced loo cold. I hare irtni Ihi- tiiueli (nftiT the joint 
haa been broketi uunder) wbiti it him pi-nvtmlcd ito wav 
through the Milder, andtbeucllBof thcmtdcriutttwctTfall 
of tlio oniBO, oapedally after the joint haa bcc-a cut in two, 
Of roitraa. it u no ue to toueh a joint over if it ia for hot- 
water pipe work. Here you muat alwayK haiv rnur aoUv 
fine Miouich to preraiit awmtlnir, or on!T*c««>t tliein. 

So n mti m ea the join l will bofunnd to 1w paroualfanMU^ 
UwnwBMr is whiuh the aolUor hw bran nuuupolaKd^ 



* 
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the plnmbtr trTing to get up thn hcki by vdngr exetniTC 
qiuKititi^ at laoM. In foci, Minii.' plnmben Utink aothiiiK 
q( mnlriTHf it k practice to tue tlio whole pot of metal, and 
take Jour tiiDM the limo they tliuuld, brfnre th*y tittim|>t W 
wi|>o th« joint, often eatuinp ihf hcut to mii Ihrt* tiiue« u 
far ttkxiy tlio p(|)o as ii iukuhii't, w!>i<;li uf L-uunw kiw|H tho 
jooit hot for ■ lontt timo, tluinitiv lUkiinitii^ tliU miet»l tu run 
tci tbo lower {MTt <rf tho joint, wiiilnt tht Uip put becuHiun 
foot it) till, when pcomucoHi i* ihc rwult. 

Aautbor wny in which the ntelal in initda pomui i« bj 
twMutfc it ooiitinuallv. and in too Urgo qiuumtiaL totind 
Uh.' juint. ihun viirkiti')^ ihr till tu iuuiiur cdg««: whilMat 
ttnotfaor titnv tlir plambnr will »hxpe xIm butUnn part of libi 
joiat ftnt, mil then fnld ibc tiK-t»l up ruunil tlic <>ilii-r put 
of the joint in a half-rrnrhoil, mitcii (XjuilitimL, whm ho 
tvma np<n hi* Bolilrrr, ooudcanninK'itr^^taod ML When 
jou (p^ a potoni joint it can <iHfa h* iitop;»Ml by tapping 
tha ^ U nl w af the uldvt tugnther with ■ unall hftiBBifT 
and then burnUliiiig the iotut. 



Bninoh Joints (Praparing). 

I&BW JoU* are nuide Uui K>nio u thr fiiii>hr<l joluU, 
Fig. 1S7. Pr«oeed m follows . For niuill pipo* tAli4 o liaU 




n*. ur. 



fndi HF^wkt, md ban k hab (tahuifc oanj not to tct thd 
giokkt txitcr tlM lead on (h« b»ak put ci th« pipo or juint) 



/? 




rm. lae. 



i> 0M fipe at tlw point whn« Ibo jomi i* rtqulml u at E, 
fig, im. For Ut^ plp«a, aw "SoU Pipe nmnohM." 



Bolt, Pin, or Tommy. 

Thai bolt, or. u it is HniiMliiim called, the "Ttmaj," 
Pia, *o., k dwwii ia Jilg. IW. 




TM. taOL 



Iniu>rt tlui pcunt A into tho holo E, Fig. I3S, and in «tu^ 
a mniuipr that yiiu imi with Uiii hnmmer knoolE the IcMd tn 
M< an tn miMi it. lu ihiiwiL it thn motiolis B Q. Ffg. 141, 
E HO. mii'I E tiJ niul 113. This ia worked by ttrt^ig 
thv belt at il or D in an upward dirDctiQii. ^M) nbJMit tor 




ria. lift 



mining thi» mrt of thn loRiiim pipe b to promnt tho aplgol, 
(IT iiuili- I'tid of ihir pi|M' II K, rijf- 1*1. intrfTOpOng thA 
pnwjigi; or wator-iray throuKli the pipe. Harisg the p^ 




Fii. Ml. 

wurkod up (o tho rifrht ihai>e nr rijw, prmuuv th« nutlo md 
1>r Rupinic it off u> ilmwn nt Flir. 1 4t. Kmt. boH and whave 
Etna *hnwn at K D. Piic- H*. tnit dn ni>t «harc ihin mulv 
end too hiirh, M thr j^iint will aiA look wptl. The nuJe«nd 
for (itiorlin, pipe ihouM not bi; ■hi,»«l mtwi* tlun mi bdi 
tnan I> tn K, Fly. L40 ehinra the ftnalo port pwpnnv! and 
fihov<-.1 : thf i>id<^ ahBTtnii lin« D B F U ■hown lit Tim. 137 
and I) 112. Cue nhould be ikkni bxhiivn it Uiily. and 
to this lAapo, oLw loir (twiigh t« |{t:t a gwA bodjr of' iuet«l 
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tfac rido 0, U Jon vrill 1m sun lo |{ct plenty nt 
J^J Q, Fif*. HI. SOTnetiinwt the (■nd of tit jcint will 
I^TV touuuah Mlder, &8 illiutmted bt K K. Fig. Ill, 




rtu. i4:l 



which thickncM at metal will nt n (tIrhco bo nwm U. 
be qnik' iwrlrwi. Tbo ehavinif lu>" inut'i t«) ili. -wMi thia, 
for if ahftvcd t^o uliort von cftnnot got your cloth in to 
irtoa TOOT aolder rotmdod, nor eun yuu at titnea keep up 




Plu. Ili. 



jODT 6Ht, M Uiat the •older will tend to \ytMik, tbrn-lir 
giving > lu«ky jouil. Tlui nidn of tlic joint, when fimahca. 




nn IM. 



nbould Hjip^r rowid"! lihi' UbI shown Ht O. Fiif. 1<3, 
whinh in a jrwot mcii«ur>' (iwi* iU Hhape to proper iih»TinK, 
This diagma Blau rvfircwnti tile bnmchjolatiDendaccttuti. 



Kh<iwinK the wden oi tlio Iwnl K E D tumcl up, wi lh«t lh« 
mnli- end nhatl nut hrr dropjxsl bi-tuw tho waU'T-wuy of the 
iiuiiu-pi{H^, fur. su sun.- lu il is. il will ittwuye hv u uuimiiioa 
u rvjjTirun iiuimi. Ui mj- iiutltiii^'' uf chii'kiiiv tin.- flow, 

Bv Bii fXHiuiuiiliua uf Fi^. HI it will mIiuw you the 
thiulcnixi of tki! oulUur ut the vohW line B E, u point whfTW 
ninc-lvnthn of U)v pliuuboi* auue » thonuuh vKto uf lh« 
aoldoT by bringing thin lino rtr&ifAt. Iiuteiitd of oMiring it u 
at tho lino P J D. Cnutimi : Whin hnnirooniif; up the 
flidM of tiranoh joiiitM with lJii> lx>lt, be cnrcful not to iujura 
the sidi«n O. Pijc- 198, nr hotu-ni. with the lull, or t» 
k'Nvu n buTT tunu.'d bottom wui'dii iutu tho pipv at K L| 

tV HI- 



Slope BrAnch Jolntft foi* Wast«», tte. 

AcM»rdint{ t<) Uinoty ull bmncli jnioU ■hmiilil la- fixc^ bo 
that thnw will Ik! an umiy iiwn^p fur Uio wiiti^r, imd. indeed, 
it ]diould 1h-, when ]H)Milik, iilurn}x put into nmrtiro: but 
cirriiiiintitti.cf'* will iKit iklwnvi iillciw ihi*. All WA«t«« and 
bonluihaM ut miiI-iJiu9 nliuulil t^iiti^r ill thin mnnnrr. 

Fig. Ii3 nhuwa Uiis hind uf bmii^ joiat iii Bocttou, whlnh 
ia pr«pftred Mt follow* ; — Work the hdlc to thn aliapo 
of the sbovo fl^iirv, i./,, nnoh liHtgcr thun jou did for tarn 
(■|uiiTv branch. Tfa« elonsnCM halo fur ttuH kind of bnuwli 
i» illustritk<d ut A S D E. Finr. Hfi. Tlivu, tula' jomt ninle 
I)i]i« mid offi-r it Into iU pUve, Aiid t" lui ik'ot tlitr uiKh' at 
yott OMi i wliilnt ia Hm plai'-e, wxibci it to Ihia ahnpc (Unoa 
will be giwu fw the wttinf; out of tliis wark irhcn wc oame 




tuivii1'pi|H> work nndfijiiiift). t^ke it oat, auilr&Bii it off aunt 
I) K, Fiit- 113. thcrn wnl ntid nlLBve it. Tak^ ojtn tlutt jrrni 
idinvc thn nndfT tiiirt P D far eiiuu)rli Iwtk, iitlK-nKini!, yran 
will be pinched for mom when wipiiiK> and tht» jwint will 
itpputr Ut-inudc^. mid probulily th^ itnldi>r will at thia point 
bo parted, lupccUIly if wi>rk«l a little cold. 



Soil -Pipe Branohee. 

In mttinfr thp pipe for InrHf bniniih-pipe vork, nooh u 
8in. nrsar 4in. soil pipr. the Irftd iihotdd I*i diffcrtnUy (ul, 
whether lur alupxj or MiuaTf lirmirhnn. It in bp*t done aa 
fnlliiwii : Fintt <let>^nii)ne the W)rth nf th(< hmnrh a* frvin 
1) to K, Fit.'. US. D lu i:, Visr*- U3 and I4.>. hy pWin^ 
tlii.i "ml rif your prtpBTtd iiirth' pnrt un V, P, lir l>v liiiiw 
rtni'-k (•> thfritnuli' iii»lMn.-«f thp p'p''- Huviiiff th.' I.'iifdh, 
lak*> a sitndl r«!.Lot iti>n 0>"t Iwr^ put a picoe 'if pnjuT in- 
Kide your piix) 1u cntrli tlipliut Itvid'i and buni llif two holes 
E B. Fltf. 138, iind thf idot O F tu Hbuut thix Khape, 
ItMkTia^ nliilic nt piiint R D jii.il tn turn np and iii>pi'«irlllu> 
ttwt at R F!ir. 113. and aim like that >t & E K, Fitf. 
142. N«xt ra*p nif th? nhnifi cwrurr* iwiiVimii nl KCF I, 
Rg. 138, tJwn with ■hnviiik'n. Sii- . juil vnrm the lead 
About the huJe til "oftj^i it. anil with ymir h«U »* diinunj' 
wnrh Dp the (idea tn tlin iihapr nf thni *howit nt It K (i, Mh. 

110. IX Ui that -himn nt BK. Flu. Ht.or at KDE. Rit 
lis, or to Kty uthcr ahnpo which may be desired. 
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Wbea InumiafC to xhnvp moO pipe branuli jolnta. j'Ou 
•kooU be TOT MrdcuUr to keep tht:i RbavlDg <m each Me 
to ona Mnial wiuboc, m nt K I>. i'ix- 1 H. ftlao Uw eaik aa 
■tPD, ny. liO, un]«M> it bi) for jiiuiU luiviikg' gnaX ttlopM 
■« diowa at Fig. 11^, when K D will bo nvjiurfd 1o be 
dMvad loRgvr tluB E B. 

Some })liiiDber* iim> tho coinpsiw* to florilje tlii? work trua, 
tiut I «)wvldpr«f«r jvu to prvnicc witliout UUa tuul, nudby 
BD tkoiig fou will be nm Ui Buvoc«d. 



Elbow OP Knucicl« Joints. 

TkMeMnteuwftldnd of dbAwibintninAdc by cutting (h«> 
pipa OB the «pl>f, w diown Ht A B, FtKw. IDT uiil IQIi. nnci 
wuikiug ii[) tbe botUiDi nili*. wnrii-lliiiitl Itb' tbnt Nhiin-ii nt 
KBB A. yif. lOS. Ill nfi-in- tin- t-tiil uf yniir limiw work, 
71v jtnnt in tlvm suilMl nml hIhivihI niniilnr tit n brunch 
MOt. man KtUMcd op bobIiowu nt D in the drawinx wklch 
lUnatnlM the acrruita' cloM-t ttve Survnubt' Ulxuct*) hm^ng 
SbAif)** batln flxed over an co-tnip, ond branAbcd into iiuo 
D^gbt lead Mil |npv, Fig. ^71. 






Soldering Branch Joint*. 



If yoB reqnire Ut MitiliT kiimII bmncb jofaiU wiUiflut'ironit, 
fix tkiin u at F!k. 197. in whirrh yuu wi^ n<?c ■ Mouk, B, 
"^Bcttl tuiiliT tine Kant (whitlt must uut b<.- twi liigh), tlw 

ijn4 li«ing tA bloMC up the juint to tiud y>>ii uin wl]>u clotui 
voDsd tb» bottom of tiie «unc. Noithcr miutt It b» too low, 
but JnitauflUdBDt to keep ii{i tliu huiL A good hui^ltt Tur 




Sm., 2 of on tivli [mw Mill view of F^n, l|i! uid 117, 
erne n wiil-pipe. tho other n lin. mp«] ; thia will 
■nswpF fur iiliDiMC any julnl. After tbta, piooMxl tbun ; 
It makiiif tliu Jalnt ou the floor, atraddle thit ppa on the 




lln., Jin. BDil lin. jciiDin Uu jiiMc uf wnorl tin. b^ Jin.. and 
irtm lin. to Oin. lonjr, tir, in uthiir v ords. thi^ botttim t)f the 
•oUn-lme) E, Fiff. 137, abould tn kopt np from the flcMr, 



riM. It;. 



F end of the joint. t»ke th^ soMpr (two cif lead and me of 
tjn^.nnd wl^ yotirBpliuli-stick Kplash ull round Cbi'tiippurt 
«f your joint [Fiic. 13T] at A 1', nl^ruuiidFD; liti.-]iatlliiit 

an fiuit lUi it will liHNg It^i^itltnr until y<i<i hnw eliitpud tiui 
joint, nt nn w«ll nn tou ran wilb th<> HplnHh^iliph : uw hMt 
tiiHV' Ix" kept iij> (w Vfore diiwtwl h^ uplaahiiiff aa iiiuh or 
nin'n> beyond the widiii]!. Now. wLvii youiiui fact tlin En! 
to )w ill a HOiDi-lluid ntate. tAke l\iV brniicL i:liitb [whicti 
yoitr luHlt' iuui made hut urer ttiu wildir) in yutir left hand 
ntinl wi]H> nil rviiid thi; lofi pait Mtd loft-b&nd vido of the 
joint frriin P to K. thon round tim bottom *iid iwiitn* part 
wi nt G : braiff this round to ^e line F K : next take th* 
cloth 111 your right liuid. nod sh "quick an Ihuught " wipe 
the U)p wut (if tliB righl-lwiid side, or niiind P C K ; tliwi 
JO L, ami Lhu hutUmi. luidtlic-ii lut a iiiiinh wipe downftmn 
K L, and off aX F. t( vuu wurk (juJcUy, yuu dult do it 
without Khiiwiii^ till' luHTkii (if your oloth wlii:ti coiiiiii)^ off. 

Shuiild voiir Bnliic>r Im mthw OOUM, it would be bert to 
iieo younelf to flmt wine olt^n mniid thei l«p part of your 
joliit from P OK to JUL, und finish im yougoduwii the 
jolut. 

Fi^. Ui. TIun diaii^miu shows the joint finiahod, but 
Put in half ftl tin- hi.iUI.t B (i. lu ntiui thu liultoiii part of tho 
pip.-. TlilB Ih M tbp noldnr Hhiiild b(- when fiiuiihed, i.e., 
t'vm ill tliiokiiLwi. Hiid 8tnjtigei>t itcrow the joint kt B. 

Fig. Uil, hIiuws iho end view elL^'Hlicut ul tlie joiat itnd 
tliL- huUlt III! iJiD tides : thsti^. true aiid ruuiid whrm Ih*^ 
etrvniftli ia nuuirad. It alao ahuwi thu bliwkitv); up of name 
ruady foe wipmg. 

Fig. 117 illiutntm a •oQ^jpo bmnoh joint packed mady 
for wipinK ovor upain. Tliiit inethud of puddnfr in hobui* 
wliutditTcntiit tu t]iiit Kliiiwri at Fiji. 14(i, iuamuumiMi in tlie 
FiflT. 1*7, B B illtutralrs two briidin with pnptT, H H, 
wliiiih in fnr t\f fiiiriiiiw ut nntchiatr or pnvfciiiK, nji the 
Buldcr, kiH-piiiK it within Iinlf uii iuuli or oo of the- joint, 
'nil- piipiT phould br t<i<<k«d clow lo the luid to pr«v<«it the 
Holder ruftuinR oway, 

1*1 UH iignin I'jnminr Rg. 1 1^. Thii Ik » ioittl miulit <in 
the aliipe. Wlirn wiping it iiilniili uu tin- mldpr ui> you did 
I'ig. I^ti ; but when wiping, tint nhnpr ihi- buck purt fruBu P 
tol>, ViK. 113. When thcpiptBlient ruch utuiKlotlMt you 
cannot gvt the fin§vt* and (Joth between thooi, wrap a 
ptoM of fuitian or ^d olotb loaod a nnall Tound tio' 
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[knnwn m u cloth rtlek. o*t'» imiw, wililcr mo}j. Ac), a 
■iiiUbWaizofartiultiK b«4vt<cn Uip pipen and wipiii); i}ui 
port; thfin Rnisli th» two Hide* Mid iximc off fivm F tu B, 
kM|)il)fr this ruiindnl w* idiuwii br tbf tluttH) lintit. Of 
eouBC, thr ta'K-o <>( thii joint tUiuuId ii|iitiiar like thoao in 
t\^. H2, 116, aiid u;. 

Wiping Brunch Jointt^Horizontal Into UpHCht. 

Tig. H8, Thi» joint cuui be iniidr bv uu cx|n.Tl iturkiunti 
In il« pliMir. liut ihtix'-fuurttu) vt U»« pluiiiUra vut iLi.- 
upri^bt pim' in nnltT to bend it, ao that Uuty nuijr DiaIio It 
OH itn bftck. It, howovw, ahoidd be mode ui fallows r— 
HnviBff pnjMtrod thu joint* ■• other btsncfa joint*. Ak tbe 
«^u, nr board Uodn, u Mhown «t H K. nbcnit tj In. 
bdair tlw ftturing Uiv. thii) xplaiih jvvi aoldcr well up tte 
■oiling and pnputd pntt uf tlii.< juint, gvt Tvor Kldcr to 
^n vmal mf)aag paint, itnd Uum vith k mm olotb *)i>« 




Fio. IIS. 

from about niiJirAf on tlio othfT aide of tli« joint, and op 
OTcr tkr bop ii F to uWut K U <.-, tAkintc cArv to kwp it 

n>ilivd i pbico ynur fixnrl iind*>r tiif* hrmiir^U Aiid w<irk t}iO 
joint from wliiiv ?•'» hofcnn, round thn bottAm and np to 
CUE, nnd uff iit K. 1'h>> art of vipinj; lliis. a* all otliar 
jninU, in giHi/lneti wilhiiut wnkkufiM ot tlK* norToa. Try 
iin" 'IT two b}- wiiy uf pnkcticv. nnd yon ar« saro to win. 
>V1icri> tkc pip« n-iU urnait, tiio aaino maj bo bmt bnok 
out of Ihi' 3)vrpciidtcuLir liixi. ntiil thmt llio Immdi joint 
call le uuicti.- ■■( Kinf Tnik'>h NuifT tlian whm ciuiln upright. 

I give ttiU iihit lo thOOT irho hnn deolnral n to b» 
iiB|NMdbIv to bnuu;]! a horimntol nl]>« into a panwndirular 
MM. ILuijr iruad plumbpra vlpr tnnr jajnbi vllnont nhifl- 
tug Ihdr otutA fnnu uui* hand to tbp othrr, }>vt I at timca 
nnrfcr to iu« bo4li biuiil\ ■!« tva or mum wn.^ • af doinfc 
Slftwnt work, of wUob tlw afaom in aa nsamplo with ita 
■dvantagcA 

Taft and Blook. Joints— The Tatt. 

Thp tnfl i* «ft"T til- rtvli- of th*> popj)** l.il.jr.inl, drt far 
W TVg«rdi> itji nhnim, t>ut i» madt- «-ith itoarw.- iiurti-Mi) uf Sao 
fDlisF. TliMa jointM nwy bp dimIb bjr tbi> iiiulcilkd n-urk- 




. in fact, aomo pluinben call tlicin thu "duthn 
juinta." and, iaa nitwaun,' thi'y ]Day be riKtit; liut. ni-nT- 
tholuM, tbutdoaa u«t nIt<T Ui? quKlitj vt tliv juiiit. and I 
mu«t toll thorn fauotious oitu who choMu to dub U>na by 
thAt ignominioaji litlo, that^ wlien pmiperlj- inadn, thKj mw 
as nnmg aa th« pluuibcn' joLnta, oftoD ouulv by thn*« who 
run tLf-m dowo. I have uaed tUmn in vidl work wfaon 
wipinjr dii- Icn^lw on the tlagta, auil luro Alwsy tt foimd 
tli^iii to itiMwur ttvtry piiT|iu«r. Lirt U« cxainiiut tide 
j-itit. 
Fig. 149 Hhuwv in Mwtiun the (fnicnl ahapo thia joint ia 




made. The fljiiiirfil port E. i» ftrtt a\MmrA ivilli tJ:p turn 

Kiu to lilt- di'Mirnl width. tJiPU tin' miter «l|ft- i> aurked 
ivk will) tlic muUL-t or citht-rwiK-. to %}tr nhapc shown at 
E E. nnd uftcn aa it K £. i"iy. 100. which in vtTr tldu at 
ibedgip, bnt which may b>r' thitkonnl ky bmtin^ thu t^gv 
ot thft load bvm K luwitrdu J . 

"Whai QtMniintr Ihc piiH', on Dt Vm. HO. do it aifwIilyHnd 
dofrir, xaitig pl<-iiiy uf wiitir on thi' tum-pln ; be aure to 
only OTTVB tiic tank-pin visy Knulimllr : hy adoptiiur thiii 
precaution, ynit may with your laiJlvt, to., mt la-fore 
spoken of. thiukvn your pipv ji«t aa rou picaw, but it 
laaot alwaytnooMairr, aa theauldirmiindnK-n tnd iimtaa 
Ilia end* or Abw of tha pipea at ihini intrnuw-tintr pninla, 
tlwv»bf cauMnif tltom to hMouiP our milid niBw of ntetaL 
Here, of oourtc, th<- nipR iiiiL-it bo dconcd woll dam 
Into thu juJut, but aliuuid tiivn hr thn alightoat objeodoa 
to thia point, ihvn m to work nud make tbo joint aa at 
Fig. ISO. 

ll(<n tlie flangv mav bo knocked ot«t to m thiok again 
aa ilio pina. and thn "mpA and, or B, not allowed to otUer 
quite (Ml far tut tlint at Pig. IIS. The |inrpnriiig of tlila we 
will for thu pitwmt ht irtand ow ; bat, nt any rato, fM if 
^1 tctll iirjtt t» th* Boldcriny. 

Hcreiaa vpij gnat adviuitago gained; for, in the fint 
plauo, not motv than a ajuaitfr cs tho aolder is reqidjvd 
about tbo actual joint to obtain tlioMuiH irtnn^. vhkA I, 
aa as enain«er and phmibiT, tomthn with aome of tlw ncy 
beat autEiofTti(ia of ttat day, on die i^trnfcth of Intd pliM«, 
Ac, aay that it £■ aa acivnir <U' any other gNvrt of tiii.' plua 
in faot, whan tuating this joint, not ona bund wittiin I jiiN, 
of tlie j Clint. ThonipM iiaod fnr thnto expurinottta wom— 

!in. iruinNo. 14 ta .tO. 
in. „ No. 22 In 43, 
lin, .. No. aAbiCO. 
Uin. „ Ko. fJtoCJ. 
llin. „ No. 4StuS4. 
Sin. ., No. IIG. 
4in. nb. to lUb. to the foot I 
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Tlum mm from 40 to CO Jolntit iuuiIb ]iy mpicttf , Mmpty 
«* A tout of oonnnny. 

Tfiipn is nlin annlnrr n(1vtuit*|i:« ntUthcd ta umdr' thn tall- 
ffllnt, <ru.: rou can tiiiplof nliiiriHl luiytliiiijf in tiia wajr of 
•older, or, if you likr, cau, wilb |iut uitd innlird UmA, burn 
tbe Mat wttli liwd bj fulluw* : Ylaw n nnn]! wad of 
Uotun^- paper »t about iV (ur a pivci- uf ni); tinl to tlir end 
«4 D pirc* of rtrinif, thnndcd thruuKh the I'iiH^), and All 
np tli« pipe with Mild ; litii ppciiurr. tht end of B. pkMr it 
te Ml Aown. and Mod •unu' uio!« unid <U)wn thia pipo to 
kbout B or My 31d. QD ttUivr llii' juiut ; ymt isii get it w>lid 
Inr iMiinfc (hniuvU • it^w tJiuia jiint ti> rum th» wiiid dnmi. 
Ofxt ix a collar ruund tlu- pi|H- A, luid luink it up witti 
•and to about B ; Itii-n, b^ bnl wropiitn){ a little plvuc of 
•b«wt-lrad rauftil t))« M^c ut t)ir (InnKr (v tii« dmircd 
hflght a( tlt« Joint, yuu can wtifa wuid hwik up tho nuU>r 
part of ih* tbaet -Uad mid ruii your joiut ati fullows : Tiiko 
n Ijidlii^iil of neai-ly r«l>Uot k-sd niid Inap pomin^ it mtind 
tll(^ jniiil uDtil tile uijK' mid livid iut> t}iiin)ti|rlily amalfra- 
mstcd ; latv B tmiali ritiuk tv f ueh iuti^i tko hot load, to try 
If it >a qoile lalid. Your jomt in now biirn»d together. 
Csnliaa. — Talua tw thut yiMir pipc« n»* tbc««ughly Sxod 
IndeimidMit of oaoh ottitr, cm t!i«y will pJirt in tli<< himlng. 
Faroe the aaad out wilb ii furT'i'-immp, i>r n« lioxt yrrti ^ati. 
I did not I&tend to dentTrihr l<-jid-tjiimt ji>ini» Iiciv, bill Lato 
dma lo to Hbuv iliat luiT land of soldor, or oven load, oau 
bo uaed to Umw Juinbt, 



Flange Taft Joint*. 

Wig, mi. ThcM) JoliitH, in «hi»jw>, nrp Marttvtlii; »amu 
aa tae taft'Joint. Uw iliirtfnin<><< tunng tliitt tli«> jitlint 1^ tuadi? 
Oo a Und of liuBr', wiili n llantrc of lt>tul Ijl-Iuw. bh ut 
E, uul witli till.- i^ior boardji. cir lii uiKtenu, jiKif 
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work, Ibc rtaRM in diwp wplk [«i« Wind ?tJ>i^ and dtp 
Blorit b> RiT Pump Woik. aim flilDff Jut^k I'limpi]. Ar., aa 
dioVB at F. FSk- UK there is ako ueod br autuc pliunbi^cA 
• flaoftad plec« at leoid, aa ibowTt at : thut In fur ihc pur- 
poao M •stfndiiur th^ olan of th« point, and b> wtvi> Inrninf^ 
ihm nd of Hm jam -• fur bank ; it aim mvrcntt tha mAAor 
nuaiaa thmagn 1ho lirorda. ahonld tliey ho cmeked or 
othcrwue bad. Tfacac fliui|cr* nrv or tliould i» nlwiiy* tlxcA 
omr Hk Magm Id wella (aba boo Uwk juuits, Figi^ 14G aud 
1*0). 



Stage or Slock Joints. 

Vig.liiiii n kind of taft joint whifh vmt much lesMU- 
blea flwifpi iudntH. cxn^tinir thut tliii tLitnge Q ix lint woitod 
or knodiKd inu> thr hollowed Muck, an itt Lti H, itiul xhavEil : 
thisn the end of the pipe in Hknved from £ to L. mid jiiwlad 
up thnniKli the prcpun-d &uagv. Take tbo tum-pta, and 
OpcuthuOTid, bfuiiitiiircdi] imtUidrivi- tho Imd tw hard 
HUBiivrt thii fliuiffo Iji (Tul th« k-nd witli the wuodwork. 
Sliavn Lhi^ inaide. Now pivpiiiv- llif pipe- h, and be *ura 
that jiiur ahavinirift hmis euuuKli, oa tlioM not Boqualnted 
with thin joint tav apt to be aoccaved about it« pnipL-r 
IciikUi. All bciiiK rvady, pmwnd to aotder your juiut in 
the folio wing aumuvr: — 

Takn a la£aful of Mod hot Mldtt, and aploah it oa aa 
quii^y ua rmi pnitabTy con, to fret up tho hMt ; wiin- the 
juiut by tiikinx mie Kood »vve\t njiiiiil with tlif li-ft liaiid, 
take thr- clnth ill jour right baud, lutd Ihv^ih where you 
bofpui with tho left, and witli nnutlicf ki™! nwtwp, cotim 
round to wht-re you lant left oS ; thrai bom th« top of th« 
aoldfT hriiiK ttiji jHiiiit part of tho cloth to tho vatoo lino aa 
tho i.tlii-r paH (if tJn3 jotnt laid off. Or, if you call, (jet 
your jinnt witli c.rie liand, wipo all rr>und at nncc with- 
out liitiniC your t-lutli, ami tininh ni nlxivp. Part your 
onrplu adder, and luu-k it up niady for aaothor joint. 




Yiu. lit 

I may hiTc mc^ntion that whoa maldni^ thoao junta jroa 
riiould nai-/ mre that thi'y urn pr<)]HTrly tituKul, which of 
oonrw in dono In- ifi-ttintr thu joint into a ihotmiKhly fluid 
oondition lir^im; nttiTupfinir to wipf it. Sw that no 
duHt or dirt Ium fallen into th)> jwnt before tho solder la 
applied. 

Plumber's Joint Mflklng with Lamp. 

Thp following \» a niothod ut making joints withoot a 
pot. Indie, or iniiia. It ia Uluslratt-d itt Flir. 1&3. 

Yoii i«?<r that r P. la tlie llatx] ttipv, wbitb luar bu either 
upritrht or huHsuutuI : J the Jauil, obaped, F thi- flaini< of 
u huuj) hiiuwu a« CutUw awl JohoMD** Mparit-lninp, Thb 
lainp ill maAi) n« follown: B b a umal] boilfr lialf filled 
wit.o mpthylniid xTiirit. under whloh la a amall Ump, which 
tnav y» roifiiIaTi>d ny ttirvlniilhe wheel A, Vig. I&3. 

<)ir tho top pari of ihc liotlcr a tubi- fa lakm down Ifaa 
iMwdi of th« laiu]>. arid iln point linit t(> ftina a tili)w>i>ipe. 
Hie lamp bvlng lit uudrr thu boilrx noon uiunn the npirit 
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to boil, thuii gvntimtiiig it rfty lnfliinuBnbIi> )-&a, whi'Oli, tat 
bainit clipi'ked at llii- i-uil of tiil.Ki, ruslii's out rtipiilly, mid 
on Ming Itald u|nun-''t tiw joint or n iiinuv <>f xoldnr vlli 
iniQt it. Tbr wiiy in make: thin juint in nn foUiiwii: Tukr 
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nmo nlnmbiir'H laiAer. nm into n limtr «trip, my 12 fei 
Ifiin. U)ng. lin. Uiii-k, liii. wide, llulil the lunip nffnimt 
tlir joint nntfici^ it hot ciiu uurb to mi.'lt the soHrr. whirJi. 
n( (niirM- U dnno by puttiiiK tlu) aalder on ia nuall |)ortioa>. 
K«cp kt ttiif cxmirtiiiitly utilil yuu Iijiti- mtffirimit on. Vou 
MB klmo«t aluipt- thi- joint with l1ii-< (trip nf noldrr. Hnv^ 
InFT oil tho Midnr on ynn tT<i«ir>Li. liivp your hwit wn Ijy 
twUtiii^ iir tumuiK ymir liuiip ruuiiil tho jiiint. Itinti taVr u 
auiUiltlo dntli uiid iiuikc your jutst ia iha luuo] ir«y. 



Patches op Repaiplng Leaden PipM. 
Ftott BmiU, attd C-tu*e ErplaiutH. 

Fig. IM U1u*mi«« tlte [^pe ipUt opeo by the finst. 
Brnrr plumber «h<ni]il liiuiw t}ial vniet eipauda front 
20-1^ untiL it nwoboi buUiiiK puiul ; tliuretonr, yn.Ua Ih at 
ib omtart deniuty at Z'^-'i'V, sud it cxpuud* in laUinff to 
2Pr, t^« *atiwl amoimt of «x|>anfli«ii bdnp abont- U0OrJ6O 
of tU volnnw at S9'2*. Thv vratfir will tb«u remain at 'if, 
and will gnduully mliilify. until tli* wliul« of Hiv latMJt 
h<at (143 iinitn) li rxtnuiul. wlien «<.- buve Im' at 'AZ' F 
tbi-iraU-r harJEu; cxpaiiilitl !l petocat.iluriii)r-v>lidifl<:atiuii. 
Bdluv tliifl UiDi|Kiubirv the vx mulnuite in toIiuiii', its tti- 
tJEoicat of •MfilractiDii Uang ftboot -000067 fur ewty W. 
tfarooffb (rhi<j) tbo tetapMbBe la IowhtmI. Now. thia 
bmair tlin fiuH, HnpiHiiNt tbo pipe abav«, whlab. w or&wo 
frrmi fiill irixo, lu W «if load, the wbulp ut. uy 30" F. 
tho out«ii1r (if thr ir* haa awelliil tlio pi|w. luid at 
, thi* pvint the oubdde of ibv ioe bmloi and alluwa tbe 
irat4T7 pATt to aram mt (« Uie iMd. This agiUa 
nraUa M bcfor*. and ao on, untH thcM b a Ur^ barat, 



nffioimtlr Urge to ullr>w for tho fxpaniuon aji at A 
B E F, Fig, 164. The sofwr part of Uii> iiN-, if I may hero 
utu i)ii« uriB, i^^iohatiiotlyroeakiiigiainaoinirat^. will Sow 
tuwitnlK Uiiii upaainir. utd tma booodilIb for the prodigiuua 
niiw tif tliL' buTft, A I) E F. It In not -ut all uucuiiuuuii tu 
Kc a ]lu. liuid pi|M! with an upi-mn^ -tin. or uin. luu^. imil 
Miffioimtly liu'KT' to tulcc in a ku-x1 Hijni'l murbk'. A bruw 
ffUibft, ]in. in Jianictcr, vnu. fillrsi with watrr, vliiok in* 
aftarwardi froMin, whon it buivt. Tlu) prt-iinuM ntjuirod 
fur tliU piirjxMu waa aatimaUd at not lom tluui 2T,27(>lh. to 
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tlio aqiuuv inch. ThU viU trire vmi nn Idea tlmt no 
pipea will withitsnd lliit octiuD of front. To repair ■ 
Lurat ill a Iwdi!!) pipe, Aral kv tliut all tlif wulcr in out uf 
tbu pipe and quite dry. TuIcl' t. amall hiunmcf, ft*;,, 
und vluw m the nidca £ F, Fi^. Vi\, and in ouch ■ 
maiuu.-r that tho pipe will aopMir riKht. Nest aoil It ell 
rauud, and ia.y liu. ubore ana iwbw Utn iitit. but for laifre 
pipMi j'uu may Miil it aa ahovn, innUwd uf nil ruimd : uaw 
Bthjin! it, "tuudi it," nnd with a ipbuli'iitivk Kpliuih on 
mtffinitmt ntftal to \/pA up a g<iud h<«t. Afb-J^nnln wipr 
the patch lut nhvwn at oomtMOi rtxcra, Fitc. tJJ. By 
patfJuDK' fb>' V'P" ^'** r<"i "*'"' pottit^ is a tu'W Iin^ih <« 
uipc and MM! juint. Tlic woffc, tl dw pim in fnxMi, n-iU hn 
tm ■Dtiiul a> wiptnfr in a iiow piou!, thuugh. [H'rluiiH, it dom 
not np|K>ar mi ■iJiMiibla ta thv aye oS taoa, plumricn. At 
uiiy rat^. it ia not a quaitcr mr rapmnr of rutting and 
puttias ia a lurw pjcuc. Vift. l^S ■• • Mctiou of fig, lOfi 
at E F, ahowing that tbo p^iw ia cijually a* atmig m tlu 
load pipo. if pniparty rcipairod. 



JOINT MAKING. 



I 



I 



SoldaHng-up Bupsted Coppec or i(«n Pipes. 

Ti will natetimM huppcn thnt you will it, «all«J upoB to 
tempnnujijr ivpair an iron or nuppvr pliK-. und U niuy not 
hv roarenicDt ai the time to i^iit it uuc , j-ou iiikv be hIM to 
du tlib by tbc bm) of aoldM-, wliich ia dutip an fcilldwn : — Htw 
tkat llw piiw In dr.r. llu.ii tUi- the olit mid i»>1i1<t it uitb thv 
<i0pfm-ml Kii4 iiIoutT 'if ftuii wjldur, nil jruu wvuld vrnto you 
uffMif -bitting Dp k leoidtoL pip^. 

Repairing Pipe* with Putty Joints. 

SomeHmBt it wUI m> lui])])rn t.hnt ymi will tm pfdlcd upon 
IP tanptwaiilj Rpair ti plpr vhirh iit iiitpoiuiitili) for yo\i to 
■oUer; t^en. trader dKHWooaditioRH, 74111 innitt^diffi'iviiUy 
lo wurlc. The fulluwiiig u tho plan I nlways wiupl,, and 
irhivli, I ftud, if prupwrl V dmo BMsonUn^ to ln« imrtruvtiuna 
hneis given, mQ viuMtwul any pmwnn) givmi bv out 
v»m oenpuieo. Tint ipit thr pijw ihoroHfU^ dried, aiid 
vlUi aoaie quick dcTinir sold nxp, paint tb» part lu \m 
npsind ; then (ot aonM vhito Ind and «(Ubii it vriUi 
autte powdgw l nd load, ao m to make tt baTdlnh piittj. 
plaoe a tlun layar of thja, aay {iii. to liu. in tliickncw. 
onr the bunted part of tho pip^. and wiOi ■omo ^uil 
Mraup calico, pualod with tbe ]|^ idzo, noatly wrap the 
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red laad U> the jnp«>, luinfr time or four Uiiokneawi of tlio 
pafnt«d oallpo : tlmi with wjrip twiui' Invt" nt <iii'< •■nil, ua 
■t A C FiiT- l-V". and "lawfully, but Mroni/lg. Iiind ii|» tlm 
Joint, layluff the twinr in rotntinn ua ahowu, unU fliiJAb lu 
at J B. Sbo>^ it bo for Dxcccdinffh- IukIi pnaBun, nutko 
tbo ptttty fnn diy i«d lijad and gold niv. 

Common Putty Jolnte. 

Oar work on pipe Jolnt-makhiy wilt not bo onmnlrrto 
BBleaawn qwak uT iciBkiiit,'unliuary putty jnintji. I linvp 
paltioolarly uoti'-tit thai nuuiy jiluiubr-rt niv in the Habit of 
■nHug tliHW fiinta willioiit nu()]< iriit c.nrf , Thoy think 
Aut bee a a w. ' tt In only » putt^v j<jiiil. imyttiinjr i" K^ 
ewonb. I ooottfnd chit tliia jomi nijuirt'ii i\mU- nx inui-Ji 
c«K ua ether paiU of thn tr>tdo ; for whnt ia wonu- tJion a 
bnky joint U th» utni of n rinait-tiiuin. niid i> th4in> wny 
laaky juint 10 nurafroiM ua \hn putty inint. 

To niako a gqoA putty joint, Irt l.tic pipe fintcr tha ann 
of thr t<aidn aboat lia. or *o. After this, mmj that it Is 
pajrfmlly dry and bw bom wnt^ ; Uicn tnkn aome kind «f 
paint, and paiut it wnll inudr< and out. itftr which lako 
■BOW atltf ivtl anil whito-lnvl putty (naiti/ plHmhm uu 
•TifMary fxitly. but it vill not Ia4l tMr tuna or ftaiid ijuarltr 
tit fimtan). and with thia loalut yopr joint to Iho ahupo of 
Ri;. til. Vcxl toko a pirao of r-olioo or oanvoa, atiout .Ift. 
|on^ and about i^in. to 3ii>. wlda, and rub tlu> piiiat tool 



nwT ume ; th*B wrap up the joint (torn A to B by winding 
your wrapper a-jinftuily ruiuwl luiil roiuid, trtio und tight; 
takd dboiit tluirv yards uf luidilliii^ thiiiJt twiiii*, and 
uitUuT satnr gin>A to A E, and then w:ih1 it tijfhtly round 
your wrapper, as idiuwu, until yuu wmo to B r\ after 
whimh mnko it fiut &■ Kvt you c<Kn — a, ifood plan ia to tuck 
th« end under, ui ahown at J. AHir thin, rub tho pninC 
tool uvur Munt*, to protcot the twiriL- tr.im ditmpui'jw. I^'&n> 
uti'iiuld W taJcuu not lu dlnturh thia juint aiit-r it it made. 

Red and White Lead Joints OeneraJly. 

The nxl-leail juiiil, above all uthcra whii-h tbo plunber 
htta to nukki'. rti't'iwa thu Ifiuit utti^u'Juu. I ariU begin by 
i-xpluiuinK tiit finl tiling bu U) duuu Udorc you amuoeiMM) 
to nuik(> tlip joiiit. First bob that tlw parts arv th^rvmfiilf 
dry aud irvc from wuUT Or dampnMiii. Secondly, Me that 
tl»i ptirtii itrt! nirt dirty with ru.*!, &v. Ni-Jtt. w*ft paint th« 
nnrtx with itaoii. atill |)iuul Uifiirv putting thn putty uii to 
form till! juLnt, 

Red Lead Putty Making. 

Th« red load (if nil nd l&ad b« um^dj nhould bo mixed 
with boUiyl oil (or if T«qutn-d to wt vttj ijnick, with quick 
di^hig gold Hixe). mahu tho putty tHiilcj- tluui tJic (irdinaij 
i^liuEiiij; putty, aud well beat it with the hurabcam dreswr 
or huimiiur. 

White and Red Load Putty-making 

If «hit«> and t<\\ putty will nn>iw<>r rour purpottc, it in 
bwt mndo hy mixing an miirh rod lead pourdtT with th« 
whtt« Imid a« will Kl.iftc^ it to auit your wurk : for builnr 
niaii-holi» it ia w»juit*d to bi- moAt oa atiff ua piniHiU-, Imt 
for irou jnilltTiuif not ijuili' so ."[itf. Wlw-u you hav* put 
rniir piilty im lli' ioiiit. Kh^tWr 1 1 Ix'fnrman'halM^ffntttr* 
aift, ill tmythuiu chv nH|<iiiiii)f Llii- uw of putty a* a wator- 
juint, tMr tliot thi' te(ni> IH thoroughly fujuccttid «r ptoaard 
out from thi' work, via., only jjiHt l«ivc nffidnnt botwem 
the [lurLi funtiiuK' thi^ juiui tu uuiku it wutvr-tiffht. The 
uuiii' mil's u^iply lu floaet'iwttiug, &e. 

Patchlns on Roo^, &c. 

Vou ^rill aften he leqvlnd to npdr a leaden grutter, to, 
fin mufn cir citliurwiiw, and whli>h ia generally a job glvoito 
thit ftpiin-tititMi. 

In atiinti casiM nil Unit will he neoeaaary for ynu to do 
in to airnply tiliavr the pitrt about Itu. uuuauh ttiilu uud euda 
of the cTnck. touch it, anil ntii^k a tirtf otuut uailtt dnim thv 
wntra to preTfnt tlio If^ riraiig wlien aoldeilng, then 
■uldcr tin' ftuna in a Ruuincr alnkllar to lliat shown at 
BOIJ>KRKD TATCH. Fig. 150. At ythor tinua j«u will 
not fcrl ovrr Uw work timli- wi <-uay, for Hiaftjr bMWeti tliat 
under the cimok in miiluDKWiTt, whldi mnat M dneu bcfun.* 
TDU nLiL itttompt to roldcr it, 9appOM It to bo oulv j'lnt 
a Uttli* ihiiiip, thon you idav be able to plftM Kime nrown 

EpiT bi-twLi-i] tliu U<iul mill wuudwark, wldoh will keep the 
mp iiwuy during' thi! liiiie yuu un.' eoidi-riint. 

Level Patching on Roofk, Sco. 

SomctiniG* it will haippoii iltat you iniiat make your patch 
in mnh a mnniinr that il will !■' i|iiit<r 1«vi-] irith thr ourfnce 
of *hi> Wd when il iifiiiiahod, Finr inxtanop. "iippoHn tho 
onu'k to I* flioww the wntre of 4 trough ir>itl«T wfiirli hna 
but littl'O fall and ihallow drip, say Itn. drip, and ihiit ynu 
wi|)o 1) raiiwd patch of Jin. acruMi the irutter. hero you 
pnoticalty reduce the uwftal eSoat of the diip to about haU, 
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whinh in »U>nay wt-Atiift would ho tKn Mtniut tif the Wiltur 
netting thruLigb dio ilrip. A|{wn, it may U< thut tlii! putdli 
b to be mado uii n flnt. trhoro pMpb hitvo tn uiilk ittxiut, or 
on the top of s bay window hnrinK cnMnioitl Mshca ojpmin)C 
OD to Ita lop. In thaw plaoea tho potuli must W n&t and 
quite Ibv«1^ which 1« d»na oa (oUowh : Pull up yuur Icwt 
wt Ui0 oraoli nii>d Bink tbo lio«nla down l«, uj, (in, Afl 
shows &t WAi, Fig. l&tl: tlim pla» a pieco of lead 



und^TTiMtli thfl top loiwl, iSmve it. and nail it : a*t*Twnidri 
viae it iiHito Ipv*1, wliicli muy bu iIuiil- with tlip KOilor uloth 
cr oy the uw of a noldn' rtick iw xluiwii at Fig. lH- 
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Solder* Stick for Angles, etc. 

T^tidoED if tlic tidfie. which dionlil tw *iii. in Uiick- 
ttcsaibnt alittl* rcHmclwd.' Tliit' abia of tliU •Licit \i about 




^jia. train I) to A, nnd nliciit 4in. fmin D to E, Von will 
at <inn> •»■{• Ihut. nhoiild yini ht- i^olAcnng t» an angle of, 
Nay, a troUKh (ri>tlt-r, thai it ie (<vy lu (with thU sttcJij 
olror thn aolilpT away qiiilo Irvd, and without the leaat 
trtruUlc ^ }'ou nnn al»>Li pt'>rM'J\'« ihiit wiiti iliU »tiuk you aa 
strike the moiid Iraui 2 to 3, i'i«. ISt), ))arfc«tl]r iluHi. 



Kllkd Spirits. 

lAlK »tf TVnnitv (^ "•(*■] 

TbW aame oplrit* ol Aa1t« (otlusrwiao Icnown na hy 
ciUoiia Bjdd, muiiatio soid, liydrogvn diloridc, uDl). bi • 
SBlHpot, and pot u much nhii't'iino in it a* thi> *pirit will 
£un1vn : Tciu have then obtained ohlorilo of sine (ZnCi), 
or KILLED iJPlKITS. 

[O&ntion, when making Elllcd Spiilte.) 

A little can is nquind wb<m making thin, a* tho aeid i« 
dMompcMd and ia mead nbont bv lh« wnttaiigwi liydrogpn, 
and will mat an^tliug mnde ot iron or MmI, mioh hm took. 
ka. 8ul atunumiao dUaolved In walvr will nnnWRr tho pur- 
prnv of tiiv uhloridu of sine, Mprcially (oruut iron. 

Having' tho killcil epixite. a« it ie nonictiinca call«d, reodr, 

aUi \iiv tud of Vv^^ it^.'iirrr ititf and }hhLt;|f<^ thi* pait into tJu) 
r.|)irit«, tliiii l.jtii'h your dippfvl <iid with aomu fine aoidar, 
•mA dip It KkTiiiTi Hii'd ttgnifi into the a^nnta antQ. you hava n 
};\na{ tiiuiiAl tiuHj u|>uu your iron, ix. ; next you tvquiratt 
.■<t<irit.brujih. 




8plrlt-8rUBh. 

You oan mnkf thi> hy miltinfi: iL f cw briatlw ont oi a 
Imum ur tiruiJi, piinh thciniulDai nliutt iiiMi-uf (iuni]i<iliibi-, 
my, ^iii., and hiunmcr up thpctid t« huld Lhv Loisllvfl; aexl 
cat tlic (Tilda of the tri«tl« to about Jin. long, and tho bruab 
ia ready lor u«o. 

Soldering Iron to Lead. 

Swpoae yon want lo make « joint round a lead and Inn 
ripe. Fint fll« tho and of jpoor iron pipe aa far np aa you 

iroald iihBT« it If It wore 1mm, and b» ame (o Ale it ciuit« 
Wghl and free trtan pranr. *« ln-toir nieiilioui'd ; bual 
your Boldpriiiir-in>n ; tlim. witli your ■pi^it-bnieli. [uunt 
llii> prepared i-nd of yonr iron with tlw alxirp Irilli-d niirita 
rf Milte. nnd with yimr bit mfc ori-r the pipe ptenty of lino 
eoldvr. until lite pipn i» pmpwlj- tinned, iiol for^ting to 
nae plonty of aplnta : if you haw no killi-d 'piritn yuu uiu 
ttu ^vM or iron with emapoiiU taudli' iiiatiod of apirila ; 
Ihla dooa yea aan put yoiir Joint kiKL-tln'r, and wipe iu tlie 
uauol nunnor. Cnntion.— Do »<>* put to" nmnti lM«t o«i 
your iron pipe, cithn- whm tinning or making thp Joint, «• 
tht- atddor will not takn or atand. Should yon be without 
the oopper Ut, and wnnt t^ tin tlw lion pipe, tou may do 
no tn- fiiMt painting tho end vith lln- killird aninta of anltiL 
and thOT. fr^ppuiy It iuUi tl r troUIw pot ; but ho cuvM 
that the na^al ib noi too hot. nor to bav* too much (pirita 
on tho pip« nt on« timf, which would eanao thp motitl lo 
aplutler about. Bnuw-work may alao K> tinntid in thia 
nmaaar, but do not inakr a pmL^CiLW of this, I«<«aM, by 
dipping Hid liniaa. whith ■■ r(>mpa»d of two Mtta oorapnr 
and oni> port xiui.-. th« ninr, ia, c^AoUly if the mctu la 
»»TT hct, apt Ui git into Ihc Bolder, and will twnaa it lo 
wtk xhort, u) though thn in«tal were bunit. [Sav Bolder 
ClLWuingJ- 
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ELBOWS AND BENDS. 



Elbows or Throated Bends. 

To give you *a uW what tho Ixitd in liko, »t>othnliniii)iBd 
ow «1 A D F B, Fi(c. 170. ITii- lUtutralmiw will rx- 
plsin tiw mukrag mil.iu- 1 hiivirKiti'iiumt tuiiut ■:'v<'r;' kind 
a4tttktw. sAd th» difierniit inrtiuxLi<if lakiii); tliicunirW for 
thaMioe. 

SoawtliMM it will auit tliD pliKo nnd plumber beat to make 

«llwws for rain water, wil pip**. &«. 

Fiiot ptoMad to take jmiur b«rel, whioh la done with an 
ofiaUT' l*T]?r wnry]i« faorcl, mud u Ut 3 U, FigT- tl><i. tnko 
■anu. ntil on th» flimr atrikn two pumlld Una lo mprnwut 
ttw pqw aa nl A R I G, Fi)C- I'ie, Tim two nwro {umUol 
UoKfl to ninoMit tV nnirV- n> at K F. and C D, Fiir- 169. 
V\g. 100 alufwa tbc maiinrr tif cuttinR thi^ pijw, wliirh if ool 
BK>pe>tj Mquirai otrc. Kr. 161 ahown a pJiimlK** tniti* 
Hoek for mtliB; tbcae dboww. A A, B B un' thn Iwula, 
wUch raqnin gieat oan) in ■rtlhi^ out ■ ih» method uf Rut- 
tiag out will Im und^ntood ufteT ii»pectjni; ikc fuLlowinic 
flsures mniv Mpedallj Fign. IM, 168, uid 1£D. Pint, 
In na MtjipoH the mU pip« to tw teamed up or dnwu pipo, 

^M if m, fiaea tbo Mom m <mu> lUe, u it wUI bo mora out of 

Tlir rattoni of (lie bevd cut uiNif nef ; « ailhin «v iMrA uf 
iho bottom of the box. "nie one aide A C nbouM bo cut 
m. pMtlhe at}i«T, 00 at D, BO oi to foim tho Up when vut- 
th« pipe. At Iho lottor E, F\t(- 101. i* anotht-r out, 




Fu. m 



W t 



« KiaAre out : thu iw fur tlio nnipoaa of niAldn}^ sure 
cottnig Mil pipe tliuL il •AmU lo out oR oquore. Uf 



«Nin« thii cut i« nut mt riglit aogloN with ttm box. mu] 
trulf upright. F a H aro pitww of bowd noilnl uu tii 
atiwdj the Mm. TIuo bux in wnr luuid^ wlini pr»|K>rly 
nodn, ■« if cut to tli« ubiwI unfflc it will niit »ny utditiary 
utt^ «lbow, oa tbo <U]gI« to tlio tmp ciui b» sdJuittMl when 
wiwng on ihu tnp. 
The nude of (.'iittinir clbuwi h niry umplu after it baa 





Flo. lai. 

ben wotfad out. If joa wont u 4 in. nuan rJbow, lui at 
fig, 104, marie llw pipo oil round a* at CD, FI|r. IB. 




Fio. IflZ. 

This is jittt wbara the oantj« uf llu> tliroat C and the iMck 
of till- nltmw D arc to come. Ttwii tuoi-k utf t«Ai w«; a* at 
R. F, thi; (liirtanne Unen oi the diaiUL-UX fnitii C D of tlio 
pipe (.W/tre, ttus in fw a equarrclbow;, and dmw ll>r<l<>4ti'd 
liuui U, U, tolaii); catv to Ivave &bout iin, for a lap, on 
ahown at the cud of tho dotted lino H, and olaa at A, 
Vig. lOS. 

TalcD the saw [a puuJ oaw is bwt for tcnl pip** and 
KOBitnl ohop wori: ; tliu UxOi luv just the ujo lor bod 
cuttiug'), and cut the [li^v <.nit as ftt Flip. 160 and 168. 
Attain, be mii^ut to ciit A a tittl*' dtvpor or longer than B, 
aa ohiiwo nt 1 Fig. 100. Now take tuo dunimy and work 
up the fenudu cut A. uh at Fig. 163, for tho mole out B lo 




Fro. HB 

ontor. AJm ooo Motion at A B, Fiff. ICS, whiah llluattuto* 
the wny ihe Inp dhinild run wbini Uiu pipi> in fitod. Thni 
K)U lo*tlie lin<>a latxiut .^in. «uth wavl-^ K, Fin. 163, and 
■baveit tolhoUaca L^ H.aoM to nmlcethi- joint look about 
l4in. wide, when tbo elbow ia pulled up ; next pull the 
dbow up HI at ^. IM (bvtdo not poll it c^ bctuK jou 




Fu. IM. 

am mm that it will fit, bKranino if yav Imid the back letul 
two or titmv timoi, yini will In apt Co braak thin bock tuad, 
n> that once pullintr u[i Klmnld Kiiifln)). Gloae the lidn luul 
knock tSa aomcrx n>ii»il, on «Uo diown at : then with u 
pleoe of atrinfc, tic^ a« at N, and it in nuAj tat Mldrriotr' 
Iiutead of olmut, jon majr UM n atiup of lead nailed on n 
•tick lo Nti9co it, OF jrcn oen bum th« lead m am to kM> it 
xtondy w-hil<t mildninff, whi(ih in done as follows: PLbmi 
ihr load ni|K> upon two piecM of qnaiterin^, Ao., or on juiit 
■oil {ripo blocka ; lot iCi otbrr ond etnnd np aa at Fig. 164 ; 
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now iiptuh tbo mcliU »U rouud yoni jwnt until vou hitve 

Etupagtn'<lboat ; nnd wilhiisuitnblo f-lntli (onenWit 3tn, 
ilia. eq"""'). "''I* fro'i O lowdrdij the t-hmiit, thrai let 
> mrtto nini tnii pijv uuii »'ip« tbo dlitVT nde: the joint 
Bb«nld >ipl<«<tc' a* tlml nhuwn >tt B, 11^. ITO. Aftpr tills 
with Tiiur diuiitn]-, kuuch tin- tliruul ttuul Howii lint as ai 
B 1SI>, and tbo elbow in &auiicd. Souw |)luiuU'n wipe 




Vin. iW. 

oDlr ODO *)dA of tKeJomt nt » tjnio, but thw w otxuiiderod 
vwy lilow woi*. When tl)iK »■ June yon mnj- wipe it aiwt 
ado. irw»b it lunl tiini it, then wii'n tli« other. 

N.B.— If villi wUli to Icuvr iiiih-A liuck oi- jjioiit lend. » 
ot 0. Fijt. IIH, ymi uiust cwl your lim.-^ O 11, Ti^. 162, 
ucocTtlin^ly (ii fittlc Bbyrtvr), Of coutbo tho rnPHRW mw 
pfontiv i&undcJ uftcr you have ihavedf and thg dbow 




Pia. IW 



U Tdii want to nialto an niuiy HImw. an fjiavn nt 
Fig. IM, you muit cut wvonlingly m* fuUciws. Hit 
mtthaiabo luiU rtety kind vf tibvtn . Toko jvur (limtriisioiia 
«t Kjf. 168, wliith rcpr»oat« a Ain. wx-kct i>'P<'- P " '"■ 
joiwt ; from Q Itt K i- 1 h. 4in., colled thft flt»or line. This 
u nil that U wKQted in thU oaM, Imt fur cUxnln wu talcs tho 




Fia. W. 

IragtU of floor-line from wnll to tl>o ttntr* of the pipe J. 
Now M-t tliF work ont (ir'nMTitlljr <tTi the flool^ full idxM, finrt 
dmw Iki' floor litii! K Q. thi>ii llie wtlinir linx. then Uiu 
wall linn R If, Unm Iha pipu liiiw 3 Q F. *p. Nn»t irYcr 
to Fiff*. 168 and 109. Blio tbe lint: E F, Ffe. IGU, trprc- 



MJita Oio lhi« 2, H^. IBS, aud DC, Fi|r. IM, rtpmKnt* 
tliii lini' Q, Fig. Kid, anil wi on. Now jruu ra{Dirc to know 
wlinfl to OHt tno throiit nf t.hi> p<p<', in anlrr thut llir cIIhiw 
may afUrwardit oonw op to the deain<d hiik-Ii' iit ttu' ftnrt 
piiU ; for Lhe dlttuice tn Uie cut rvfer to 1 1 nnd V C Fig. 
109. Tlli^ IK ubtAUied by ailuply puttiii|( u (iqiinrn urrTOM 
iIlu i>ipu liuw ad at O I>, no thai tlie ti&v G D mny come to 




Fio. l«g. 

Uip mMb'n^f pntnt at thothront nf thoflbow, iw them >t 
D. Now mwjnim tlm ilintiinxv fnin the Kiiinm line <i to F, 
or from 11 to 1. Hk. ItiN.nnd that distonw suirked roiioil 
tho pipe, a* at E F. V\k. H'i, will Ivo the cuttinfr poiuL 
ooruDa tlic inlcitdod tliruntt'd pirt, iu« hIiowd at A U C, Fig. 
187, w'-lT" ill" i'IIh'H" nmy I* miiloil, nborvd, and M>Morod 

Tluwe clbuwu Bi« frequently made to aarc the esjvmM of 
praniv bcndn. They kk exoefdlngly naeful fur rnitiwutcr* 
vorlc, thoutfli ofteu lued for c!oaeb>waifc. Whun uwd for 




Pio. im 



Fui. UU. 



the Ifttter purpose, tht ri|>« nhould \m.rt aa ntneh 
|)0twilii4<, thciutrli BctuttBy clbowa sfauuU not be u^-d in 
dowt-work, \ni\vm it i* from d ncawly horistonlal to a wrti- 
<i|j ■nil-pijM.'. moll «" would occur ftom the ontlc* ni ft tmp 
to t.ho hrmn-i joint, or to tlip down pipo or wriiral wril- 
pijio. lu tliiainatanMyou wiU piirrravr tJiiil the elbow will 
work <*iuHlly well aa the bend. U-™ni«- tlm full is trood, and 
Ihr mil Mimblit" ov»rr the thnmt of the elbow diiwt iiit«' n 
vertical jipp, rsatUy no thuiiirh >* '"■"' «ltnply a branch 
into n toU jniw- Why iivl, i> n <|Ut9tion fot tlioM who oon- 
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its 



I 



dOBW Ulem. Sunto pIiiniWrH work {!)<• tlirntiliil part nf 
tlw iHad to ■ ronnotii thn^v. in unitT that iiotliini; >nH}r 
lads* dO tbo iliaii> part uf Uii* thn.iut whc'n pn«mTiR' fmni a 
UgMT level, wlwn a wcMiity Rupph uf wuIlt w Inul on U> 
tlM doact appamUm, but Hiia un^uiiiulnlSuu of toU and 
paper k not ai all Ukdjr lu UIif pkw iu wvU-arraiiKoil 
voHr, anj- mors tlian it wiuld wciy' it » limm^li juiiit, 
Btrnwi (wp« aad aerewa arc Kiia(-tiT(K'<§ w>ldt>r<^d on. luiy at 
F, FifC- 1*0. ill order to cU-vm uut tlie jilpM, but sucIl wurk 
ia HauUr lautfbcd at. 

Bends. 

Then an nanr meUuxla ol iniikinit l«nd bcndK. nmr- 
with duminiflB, oUient irith bollA, bubliiim, icv-., ullion for 
praanng Ihu 1m into l3)e xbapitof thn Loid Kqulnxl, otlwn 
*vt Ik) fc^inilH on tlie hMck, whiUt oUii!n out (ham on iha 
throat, and many imikc th«ii bj- mttlni^ th«n on eaeh nidp. 
a* at n^. 171 and 172. It <rUl bu iiooeMiaTj (or nu> bo 
riplain at tenirlh miuih of the litst iiielhoda, vhilat thoao 
not laacili pmoiaud will uulj Kd a fuw wards b^ vray of 
nvtuw. 

Bend Making. 

JtyvnttSmtfAeoa of ordiii&rv ti^ht l}in. Intd iiipi! nnd 
pdlorbeadltanupiviuiil, il wlUoinirpli] or crinkit- nt die 
"throat" (toe BITX. Fig. 183], tli.- kr^LT aud Uimoor 
the Bi|ia tb(> Kioiu it will t'ri|H'lt', (litrcf'jn- in iHrvii i)i|ii-« we 
■utM.gediff«rpiitlr to wurk. Pij?. I"' "hfiw*i n liMiyUi o( 
dmwn pipe witli lito loldfrr tindoDc at B, next on tba otluT 




Pio. 171. 



Mm cot tbo pipe down the ooitra to miit the Icn^rth of yaur 
bend, an Hltuvii at AB. ¥\g. 173. I will bi-ni cipliLiii tbe 
tfaeury of tnod tiuiking, in unltr tliut yim will have u better 




ebanni to fiiUow and nndemUind wHat ia written upon tliu 
mj uaportaqt Imiicdi of tlw pluniUne tntdc. 



Tha Theory of Bending. 

Piff*. iTland |-4 willafliUtijithodeaiiripUoTi. LoiJE 
ba ili« alzo of }-uiiT pip« to ba bent. Uraw tb« linn J K; 
divide liolf thi> uirvuiiifHrviiBa uf tliia pipe ictu. tny (tve 
uurlA. as ehuwn at 1, 2, 3. i, 5 on tilt) anSx. Nuxt draw the 
liiiiM J I! aud KH Miuarw to the lino JE; n<rw atiikt] tbo 

Plo. 178. 




lino H A ataa Minaro to J ti. nnd anjwbirtw on tliis line oa 
at A. strike thp throat lini-, ittw) tin- bai* a» nt HO. 4c, 
Draw thf iMrallcl lines V I. \Vi, X J, &«.. ihrou^tl) tho 
puinta tin tlti' ilividod |>nrt of thopiirlp, atidntrikotJin ciirvod 
Uiiiw V L, W 0, X P, Y tl, and Z R ; neit divide thi* ciirw. 
from H to B into fivp. or tut miLnj" parts a* ycm ehoo«i, »* 
Khiiwa at H O F R C B. ntid nUu divido one of Ibme lu at 
Ad, iiml tlniw Ntnutj^bt linot fnrni piiint to paint aa at LL, 
0(J, I'F, tiQ. KU; ne«l ».t.rilic the lin* J"K". Fiir. ITI, 
and tniiutin- olf fruin J I in Fig. 173. and act thia <£itanae 
on J 1 FiR. 174 ; nt»t moiiniim fr«m 1, ■-', Pig. 173, and net 
tbiii oft on Fi|r. 1 74, And an on iinti! tha wliuli? in inarknl off. 
Whan all is marktyl olf nnd Inid dciwii an fniiii .1 tii Q, Fig. 
171, uontiiiuo from (I to K. whirh will lu ttm lucuct diKtnnoo 
round t!ie b«ud. From 4 to K, Vi«. 1T3, nmiumrf iiffl the 
ilintunw uf the tJtort line, and pUcc thia mi the line KJ, 
Fiff. I7i, a» at Erf and rffl ; olw moimurf aS I-.-, Fix. 173, 
ui'l pWv thia on (ho ]Iii« ht. Fig. 17-1, and *o on until jtiii 
liavp the lot. Now draw thn onrvwl Uiui UiniujfU Ihi) 
diBtaikueurpuinURt. Q ^. VS. Ot, LA. E 6, and tliia will 
bu n ilL-VKliiTuiient uf one swtion II 0, Fijf- 173, 

Kuw. Mvinir tliii, it ia uuiv cIrot that whm tho pipo WM 
in It utriiiulit line, the Look and throat -n-rro of oqiinl irn^th 
iiini -uVMljinco, therwtoro tho pi«eo, F%. 171, n-^rom H 1, wru 
the f-'uni' an that aoroaa En ; thiabdingth" Itw.t whi'n jmlUnu 
up liciidn. a* at Vi^. ISd and IN'i. thn molonuloa of lead 
niiMt }» either driviia. aa it wrrr. int^ a hrap at It 1. Fix. 
1 74 (but lemnuat Q 2. P3. &<>.). or worked from R ttiwaroa 
E, that ia if ^ou ara uut to iCndn tbo buck. F«r ntiiking 
uut buudu alw »ee Fig-. IW. 

Split Senda ftmtia^}. 

Now rctMin to mir MiliL lumd*. It will hft i^nitO aa well 
if yoM flnrt not out thiw bend on tho licnnh. then yoil may 
moiiAnn? round lIic bn(<k. aa fiuiu QJKL. Fljr. I7'J, to 
■kbUiin thi> distanoL' ut Ihi- i-ut. whtrh diuidd alwaya be 3in. 
or 4lu. luntrer than tli« bt^iid. You inuy aim in thia war 
oUaia tlic mmxt loMfth (or \ine throat H 1 , het« you will 
aeo that yuii hait! a ijuiuitity of lead U> npufr, :<.. from A 
to E, all of whtf b haa to b« got rid of tn nnout hitida. Aim 
Mm tho dlstaner that it la nmnd the bend at H O F to It, 
PiiT. 173, airainat that round the threat [alao ww Pig. IDOl. 
aad ua per data villi theconpaoMa meaaure fromOFDB, 
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ftll ronnil thii oubiiilc ; ftftnr thu), nieiunirti froin tho iiuudo at 
ftnwtsut from L to Osod H, and cranimiu the ililEerunn.'. 
BoaiiplwinbmiLift thvpartialat ofthelcntl&viD tlic tbroBt 
put to rtnU^ten the M«k, but haw tnHny r ui>t ano in 
twnnly. Alter vou huve cot Iha pii*, upai Uio tlinjut ])urt, 
bcmd out thu riiluii, uid pull tlii* purt ruiuul, n UCllu ut n 
tima, Uicm nritfa n dtuiiiiij. Fig. 181, axirk tlie inUnittl 
pnn of thr thmnt uutwunls lu iJm'n'n «t A, Fi^'. Ihl', 
t« a* ncvly the nhuiti; aa ycni vun. Oo ciuvfuUy to work, 
and do not atl«iat>t t« wvrk up UiC' Kidnt A D B, Ftfj'. 
I'-i, KDtH yomr Uiroat is nwirly to the prow* tiliu[)o, 
Bji ut C U, Fi^r- 171, uiu-r whirh yuu niay uo ho with 
K nniill boxvmid dn^WN-r ur bmiMiigj: ntick. It la nut 
ni!0u«Hii7 III cxpluin luiiiutiily wliul n Inning ur dnnuiiK 
rtick in, iin they Clin tin buiij;)iC'nt iilmcjHtiiuy Iwulnuiiuluuit'N, 
ftiid oro illiutmtcil nml cxpUint-cl iii mv~ T<>>if wurk. Thu 
dMMvr U nhcivn ikt K. Fij^. 12 ; Llii< b<wiiii|t itii^k in sotn' 
whut nitnilsr, th« wily differeiuju bvinjf tliut il lian b wiiiiidpd 
fniai i:u>t>i-ii[| nf fint. fCucp tlw duliiitiy up aguliuit the idilen 
whrn tniriuif it, If ynu liftve poowdtil ifnii«.Tlv willi lUls 
UifDut jiart, you will nut ivqmrc to worlc up lliv aldw ur 
ed|rai. Oil in vockinif tii' throat Imck, the milw "fill wnrii.- 
up bv tJicniAclvcM. Next tiikt* the- book, pull it Tonn>d a 
lilllo nt U tiiiw, llu! (Iiuniiiy buiiij^ lield iiuitdL'. with vwur 
AttmucT wiirk tlw twn iilf.-t'a and niilm ktuwty nnuid. ana tii« 
hotk will (tilliiir. NiTviT Rtriii- tlw bar k Iruiu thi! midfwidL' 
witJi tliediuiimy. AfUiiyvu buiviuiuk uduxi;ti or twuyuu 
will be able lo make thwa no fwib an you okviw, hut do uot 
huny thtm at fint, u the gruter p«ut o? this woik i" only 
tD K leamcd by puticut applimtitm. in'm-tiintnce, und 
Vtotlee. Some plumber* whi<u iiiukiu)^; bi'iidx luc Uionjiiull 
"IxuKlnginBllet," Fig. ITS, oud "drumr." If tho i.'dsm 




FiQ. 1T& 



•houM DAt he even liciieh thtf ttifkt U tt\ you roust run 
th«n off with the plumbet^n iMp, f!^. 170 "id 177, which 
•how tliB tint ftnd round kidcu. This r*«p mu*t not ba loo 
Doom, 01 it will drug the load ; nur ton fino, ur it will ulvf 



r^ A ' ;ifc » _j;i 7 :; ' ;. ' i « .J!f ' .. ' j;jV, - 
-'^•^' rii'-y 'it'' '''''-'"''• ■" 



Ftua. n« A ITT. 

vp. It ahould be » ntrdiiim cut. nnd it ii nil import ant to 
B goud wurklnan ihnt hlH rwp ii> nlwuvx kept in pwd eon* 
^titm, viK., wiUi the lecth niiv and nhatp, m Um work hi 
|th«ii dano with fooility nnd dcMpatob. In workin); thmo 
Ivoda I need not mj that ^itn murt keop thn bank th« Mine 
Ihii^aB BK the iddeH. which i* dime by kncii-kinp ths hwd 
tDn wav vuu wnnt It to fm. hut not toti hurd. After jrou 
nara wurkud the pipe and trinunod thu edgto^ "coil " and 



■huTe it, alto midpr. If the iotv^fAag ia done well— nod it 
rvqiurM pntRliuc — it i» the beet way of nukiii); bendii, 
osptxiuilly if tho *cams an (nrnf up instead of hetnsBulilnrcd, 
and nut hulf auch hAnl work iw pulUn)^ up. Bcnda are 
known an " ciwy heiiiis," "nhurp hcndii," and "«qiiinn 
bpndH," FiffB. 178 and ITJ nro drawn from "i 



bcndi." 



'wjiun 




Fro. im 

Tis. iraiathctetid ftuiBliiili Fis. 179 i* a "act 
which in n^nlly only n double btiid. To inalif tbja 
mnat. make tha bend, Fif.-. 178, tint, und only foldw lo'B, 

Piir. n». 

A K^iA ptpe-betider will hare hi* wiirk whtm fiDishc<d 
with ihc bliKiiu v! lliy lend n:miiininv', nnd iw nnnxitli an iJip 
pipt wiw boiore he luuiht'd it. He will not rajuirc the 
Tnnp U> unuuth up thi- I'df^-a. 

Pipe Bending with one Seam. 

Bompplumhen. bttid Ibr \hy-i willi .mlv one Bcmn, whi^h 
they pliuy> nt the biwk <.A tbu iKud, l>iil tliio olmw af vorV, i' 
not niueh prBctaxed in L<:>iid<.iii. .Sui'li IkdAu cun Iw nindi' 
by alining thu Jjipe and opi-niiitr tin' wuiii', pull it niunil. 
tliu idit hdiij!' wide ufwui, whpii tJir Uircmt lain W worked 
b»uk, iir atHunvd port f^D^u'il^y worked uvcr to fonu llu 
juiut. 

Uneven Pipes, also Hard Pipes. 

Bi'/ute pmcoedinjt to cxiilain tliiT pulliny up nf brnda, it 
will be liH well tu giw yiiu a fnw hinl« rrspcrtinK the 
Belit-tion <A [liiK- fur bvndiu^, Alwaya select that whidi ji 
the Mftf^l, wnicib t^4□ hu n>^dily known by tapping it with 
thv knuekliM, If it hun n raf; It Ik kuto t« be haid, aa pui« 
lead In not Minorouti. Iheivfore ulwiiv* oelevt thalsngtha for 
benliu^^ whleh hatu the Itiul aiiiuunt uf riny' 

B<-f(-tv you be)cin beudiiiK milid pn-nncd pipea, aa befbn 
diivetid, oIwuvB put tlii- tiiick<'?t (uLrt irf your pipe «f t\* 
twli, iM tliiH ]Nirt i» Hpl to bn<uuiv i<tir«ti^>o)l or wcukencd. 
lAtiA. in H pood pLumber'Hhnnda, majrbe twiataad into evtnr 
(<inn:<ivn1>li> ihape ; but, ua lu all other tradML tluire iaa 
riRlit nnd X wruD|t way of dolnv ovcrytl]l«(f, and tkora aiw 
uuiiiy ditt'-rnit methods, catJi tiavinj^ a right and wmnK 
wuy, whi-'h 1 iJiall dewribe. I ahall b« nlcwiod if my 
miuinrt will ndnpt tho D^Ie niMtBuitahlefortJieirpiulieulai 
kind of work ; of conrw I shall eay that which ia beat tot 
the cloM of ft-ork mtairei. 

Small Pipe Qondinc. 

Fnr unall pipea, sni<h ne from J in. to 1 in. " fSeut pipe," 
TOii iiuty putt them ruwid wlthaat trouble or dnRgin ; but 
iotUtkit aijBW, khv, from 1} In. to i Id., eome lUtio cans h 
nnfinwiaiT. evtm in stout pipes. 

Pulling Up Funnol or Soil Pipes. 

Ib London. It la the favourite plan to make benda witk< 
oot cutliug' ttiom. tt ii> iluuc withunt eutltny or unaoid(#« 



I 
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iaa Aem, and is •MNMiplided ah foUnws : Taki) n wwik of 
H abaTUg* to form the "piUaw," B, Fi^. ISO, la; it on tho 

^P floor, utd Ui« ppc- C^ on Q)« Mmc. Init if natntd pipe vitli 

~ Uip octtm on ono nd^, plAt'« (}i« Kurk of thr- pipv on tbu 

^ow, witli (bu tluclEcMt pari ut tlii^ 'iv*A nt th^i tioak, - ixt 




n« iTsi 




Plf. 180. 

whan yen mnl to bend tAe plp«. Fix a Mock irn nt K, 
Fi)f. IIMK on tlwttcKir, to kMp mc pipe froiu HlippinK; thrm 
^•t mna dr^ riMt'iHipi Itimilj. luia jour Iidik diimnif. 
Fib. ISl, also we F H I J, Kr. 187. ulim n rtick nr 
Utt (o poll the hot ibavingv out when tbo LnmI ia Wt 




P% iSL 

muusn : take a abort leogitb of maudcvl, or n Bhort pJMe of 

waSold polv, •• nliuwTi, put into Uu> ■(tuii! up end of 

(be pipe, Fi^. ISO, )iut odbU enough to i^itiir the 




Pig tn 
pipe, wj > tDchea: tinvrnK utrythirer rrady, put a few 
tnuniuf obkriiiK* '"i« 'J"' thrr.nt of tlii. Uitd jucl to ifPt 
towHfli on tlie ttuout of tlic k«d U> raakn it t>iz, vMvh 



you niui jmli^c bj- mitting on it. When this bctit is 
itn|iiinxl, qnickljr withdraw lie liim Anil H the InbouraT 
qiuoklf plrnw the end of Uw» miindrcJ into th*" pip«, uid poll 
liir [lipr up wliilf you plniDi a iinr:)c. nr fui^hiuff eliw ecu- 
Tviiiciii ucruMi Uii- uuU^r purtnf llir ihroiit of the bnid. thvD 
poU tlio pioi- up u litllc, juBi nuffli'icnt to dciit It iicromi tbo 
Ihronl. Ni'm-, witli u hot dmnmy, diunniy oul iLu deut m 
(huvm «t Fi(f. 18'i, tmti! it U mnnd likn lhi» uth-jr port of 
Ihi- pip<'. Kcpp (tt Ihli until ynur Is'nd is mn^li?, ^-rriajdoimllj 
InniiuK the jii[« on ita side iitid liuldiiiK tJio ]>iill<.'d up port 
forifatii. lo pn-Yetit it sprmgin^s bnrK, nt iho Mtiiotiluo 
with n *ioft djvaei'r ffi^i'iS' it n nliaip blow rm tJiu nidL-, tJtttt 
in, whmi tiic udM Tuii uul a» iUiutratcd at It, Fiu'. 18:1. 
Ntircir «tTiki> the buck part uf tliL> litad fnnn iniud<> witli the 
duuiniy, or it will bt- mude thin, ru iit E, Fij. is*, but 




Tig. llflL 

wark tlip lead from tlirOBt to the ba^k, vith a vinr to 
thlchnJii^ the bMik. Haviiiu iIuihicumI out thn tJinxit to 
its utfuol niuiidutwt, warm uptlu' pipu again mid pull iipoa 
txTfiin-, mill iiKitiii ilticiunj- nut till) dimts. Keep at thoH 
n-nti! i.hp hfnii in iih far ruimd aa nKiuirod, rcmcinbcrinjT not 
lo full It too tar at oau time. 



Bod Made Bends. 

^K. 183 QluttiatM a WlIr-miv.U- U-nd. andahnnhowa 
how it comes together at Ilic thrf.iit. X. ond bnuk, E : L ia 
fhf onlari^rt^ MN^tioiL of X E, looking ut tht.- pipo (mdway ». 
Till! L'iiiiM> iif tliit HJiitmiliuti ii pulling tlH> liutid tun 
qnii'kly. Hud too Hmfh at a tiiiii', vrilhout divwurig' in tli« 
(liilrn nt R B. aa fuUuwn ; After jruu tuTi' pillleil ihi? pipe 
Tuund until it jii»t bvgiiui lo flutUii, talti- a wjft dmacr, or 
n pii«w of woH wood, and a hammpr. and tnm tJw pipe on 
iti iwdii : lh(tn atrike tho bttlgvd part of the pipe fwta X, B, 
tiiwunlfl K, until it njipuHn louiid LIk» leclioii K. Nov 
pull your piMi round n^'uiu ui> before, and Iceep worktug it 
until' flni.ihrd. If yuu And tlmt it 1)ecain« ainaUer at the 
bond, duiuniT it uut, nr if tliu pipe In too omall for the 
duToniio, titkc > Ion); bult and work tho throat part out 
tmtU jrou hare it as requitvd. 



Thin Marie Bonda. 

Th«i^(!nn nlwur* bo doteotcd by examlninir them in tlie 
barks, an at J'Sr. 184. Tdte a Hnall drwair and tap tbc pipe 

a fiiw iimea riiUIid A B D, to t»t W tho tlil-'ktii>w. 8trilt(> 

It, hiinl inmiffhloiiwt d«slit; iit-xi -inkc tin- buL'kpartof 
the pip" i-^ c >li tin »ame /orer, and if it dMiU miiitli moTO 



BENDS. 



it is nut nn ■■<|iuJ)r-niii'I<' bmil. At V VT nnd E, i« to In^ 
•Mn tbfi «dfeot of thiek nnd thin licnds, nlna ihikvi-hiipkii of 
load pfpoK- I hsvo Aooo Minw of iha iniiph-priiiiu<d I^tidtm- 
nuds beoda, made in wtut hsra bt«ii oanaLdrrod A I nliir, , 




that MiuM bi! cnsily squwEnl tuKotliM- widi the vnwim of 
the thumb and fiuvcr. N.B.— Con; muat bo taieo not to 
Tcduoo «r vnlarKO the duo of tho bora U Hut bend. 

The belec«-il«*Brlb»d m«thAd« ef heai^ff ^P** '^'^ Qu»» 
gnwxallj pnttlwd, and no donht th» b«"t Itnomi, bat u 
ttiera tuK RUMijr otliEX methods, I will briefly detoribe ■ Itiw 
of theni luirc. 

Bonds rriEtde wFth tho Snarling Dummy. 

Till* mptbod ot inuliing loud bwid" w "hon'ii nl Fifr. ISA. 

Thi* ^iiurt> ehom a donuny nude iii"'" " '""'t "iU^I rud 
Used iiiio the bcDch. Tha inothod '>( vnrking it in bjr firat 




rituL 

pnllitip op thp Timd, nnd to gvt out du> dontx, atrika tho 
rod of tbecnnrlinKdummy. uahawnatA.Biii1 thn miuilion 
^vee a blow wtliin the bend. Ibiowine out thv Ixixd to luiy 
iihape (W)uircd. Thui nu-lbod of varldnir tho duirnny u 
klao takan advantAgv of in wrkiut; up uuboMod vn«<«, kc 



aending with tha oBolt" 

8oinctin)«a, for unall pipe work, suoh oe from 1} la> to 
3 in. pipM. ttip L-HppIoM in the thtoal «f tha b«nd can bo 
knuckiil up Irj' pliu'iiijr t1i« hulloT of tho bnlt, Pij. 189, 
undiiT ilio Uinint ul tlu^ bi'iid li> nimnbU tha handia of tbo 
diunmy as nt B, Fife'. IS', and vtriVinit ilxback vith u amall 
hanunnr until th^ arippli-ii an; out ; thU u a wry hand; 
mpthud of gi-ttillR tivL-r the job falao woo dcWliptkHl <n 
Fig. IIW]. 

Bending with Wnter. 

It ia a well-knawn tool (hat, {mctieoDy apealdnr. for 
aaoh woric, wabeT b fawonpraRedUe, but may bn tnmed and 
twitted about to uy ahapc^ piotidad It la bielatcd in ■ iwlid 



eWM. TIlp tnid of tho plp«> JR ntopped, anJ a irtDpunpk 
MuldiTrd into llii; othuT ond. Nitw Bli up thi« pipn quil« 
fnll wilh niirui wutor ikud nhut Ihf L-«c*k, take th» end and 
pull round thi- pipi:, »l Wit' mmhs limi' diisHiiiijt the niolft- 
I'ltlc* (if lead fram the throat totrardfi bn«k, whitih will flow 
if properly wcrkid. 

Tou CUV liuniiHir awsy as much as you pltauio, btitbe 
<|uick «lniul it. Ml ihut tile wstf-rdifni nut cool duwn, thMwhy 
(iicitruiitin),' ; in fitut, you «hvtdd upmi the cuuk iiaw and 
then, and rvcharKc It to makv sure m tlUs. 

Sand Bending. 

Till" 1" ft vppy old mHhixl of lio-niUnK h'nd-pipM, and 
aniwirra fiir hinff. (Muy Imii-diu FriitKicrt in thid wny ; The 
Ifiiilftb of tJii> pipfi I« Ih' -^fl,, nil mid Willi mm thlM jiipcwilid 
with xtiTiil 'lit. np, thi-n hnv Ttuidy n mctjd pot of ytry hot 
«nnd to fill thc! pipn win f™t up : ni-»l fill th«' pipe up with 
taoTO oold lutiid. rnmtniiiir it its tinnly m poatlblo ; Htup the 
(qid and work it ri>nnd ns j-oii did the watrr 1>r»id, Imt <lo 

iwt Ktiiko it t'nj liuni ill ooit pluKB, OT Vim will find it (riv.e 
wiiy luul iii|uin' t<i Imiliiiiiitiiitluiit nimiH. nr if vnii punn'tt 
grt till' di-jit nut Willi tltd duiuiuy Niid u hull ttiroagh ~ 
BtMidinjc with Biilb<]. 




Bending with Balls or Bobblnt- 

Nol reiioitimpndeid unlpM for sruull piptii. aiid iiot thtai 11 
[Ji*pip« cau be workod without. 

Tlda etylo of work i« much practlacd on miaU piptM, rach 
aa 2in. to 8ii)., MpMially by Loulan plunboa. Hi-thml : 
Snjinaaf your riptt to bo 2in., thtm yoa require your hull at 
bob&n abrmt f-iein. hiH thnn tho pitw, bo that It will nm 
tbTCTOgh the piiMi firclj-. Now pull Uie pipe njuiiJ until it 
Jnat bepnt l<> llnUi'ii. w nt Fig. IDS. put tliu Iwll into tho 
pt^and vi-ilh BORIC abort pivnv of wood [nay '.'iij. lunKliy 
IJin. dluiii^l*;!) tonx tho ball thruuirh the- dtmtnl piKt of 
tflip piy. ** vou iiiHy UKp -.'i-owl <!ifTfn.'nt'»ij!i-d boll*, oa at 
ABC (Flg.'lSe), and ram thcffi throuffh tho pipe with • 




FI(.IM. 

ahort mondnl, u at D H- You will miuim tnpmrvnl vory 
oarafuUy Kbcnit tfai* imniniinir. or otlinrwixn yhh will mmit 
likely diivD the bobbiiM thmii(rh tlm boik nt li K J. Vou 
mtut ahu vntoh tha throat part li II 1, to kmt it from 
loakiog or bnctihiif up ; dnnw thi* port irma tho thrMl 
towanbi tho hade, in order to gi\ hd of the Korplna in tha , 
thrant. 

SovHi plumbfira onll tbcw hohblna, do|(». balla^ in., and 
inntoad of iiMnirthrinaRdn.-l D, Tig. liia, thi^ ato c rocp ei M, 
aim agnutiiiico ailed di^ ; thty are nmply nhort Wgtiw 
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of roand wood, sonh ah a iiin>o of mil. Jtn., tmt Co lentfUw 
of. t»y, An, to Ha. Imi^. hn\-inic tiunr vA^t* ronndod. Thn 
ImIU or bobbins irill run thTougfa Uio pi[ie* all Ch* cmct if 
"tounbed" onr. 



S«t-oflb. Dummies, &c. 

A M.-t-o3 is noUiiiw taorv ihaa a doable bend, u dunm 
4t injr. 17&. nad at rV. 1^7. nod mndo in muoh tbo aniue 



«nd Ant, and pidl it up oaitp »qunr(\ he it a-i!I bc> fuiind to 
gn m tittle tack nhm pnUinp up thti dtJtiT txniid : if ymi oun 




flw. ISV. 



malnt tlM two togetlm *o cnncli thr brttrr, an ynu i^tn them 
wort tbe aluR troin the throat of ono bond into tho book of 
the other. TIh- ilUftreni-fliiipol dumnuM an oIm ben 
i^>wb: F a Tvuii'i-iinuod donuny hnving a ftat (ind; both 
MtdauvvaybHndf, tlie round i-nd forkiinckiRjrdotnmnrdf 

Iaad IlKtlBtOTld fur pnJlinfT ii]>. &•■. CSn dnulili- hwt lEummy, 
H • AigiB himi, t mnlslit, J luod-duutmr, A It N a lon^ 
lioit doBiii^ diowa at nK«> <> T. tSI and iS3. 
n iwi n iliiiiriiniiiiTri to Hwlw l)ica«iK'l-ul& un the boiwli, 
wbiM oUMm «urk tbein om tha floor : for my part T w<>nld 
«• Baf irwk omt w»r u the othoT. hat uertninljr prefer th«? 
floor t>ir putliiih' tii) hjuhIi- l«nd<k Scim« ]>IiiHilifr* alrftp [lu? 
pipp tn tbi< fliiur vhm II [« Winn " Mt«uff>: tliin ix Id kn^ it 
Trow •hifttn^ abuuL I prder to main; tliau uo ikvcriWd 
10 f""Mi*g mtgtc band*. 



Twitted Bent Pipet. 

Thla \» ■ vcrr Kood tiyntrm <it hm<imic< but rcnr little 
ksoini. It i* war. a* foUom : On puUiuir "P the Mod at 
carJi opr«itioB aa» a«ro«»-tr<« which in tiki! Vm hood at a 
onb-^, thij fT(iM<tt«o hoti^ in lenvtfa and mxo propor- 
IkfuU k> th* pipo. the and of wUdb fa made to ntt*cr the 
jrlpe witb K rtop vfaieli fttx into » atopoat cm the end of the 
DilM in » idmiUr nannrr tn tliet abown itt A Gin the split 
Mid< Fi)|. 172. Aa tho pipe ia pollod up ao the thioal«d 
part ia twiatad toward* tha baefc; hr » Atiioff thr'lmck 
jot, (V iB»lM9tI«>. nrr nhift**! toward the thrtut. imd ao 
Iba p^ flui be lainuined to the aaroe thiakniw tlirougb* 



Bad Fallt in Benda. 



VIkd making twadn thn fall ihritild hn noTntidrrod, (or 
hUat quite fls moch iin]>"rUiiiiTi a.* mnkiiiE- titc hrmdn of 
cqnal itia li imiii. eepociaU)' for pipes, ai phonn in Vig. ISS. 
In (hia diaifraiM you h*n- a dniwiuf,' of a bad U-nd. Fram 
A ^> B lha« i* no fall whatever, an bIhi frr«n B la O ; aiiuh 
h«idtB|! i# ftvqoentiy ikme itnd Bxivt in anil alniit Iiondun, 
TUeh tt BO* onlr more work for the pltoaber, hut next to 




naelxM fnr aoil pitwn. It nhnuld be reini>Tnh«>n<d. thnt the 
nhitrprr thp Itond i* polled up tho mere vork diKv will be 
in ic fur tlio pluuilN.'r, hKiir.'e. tlii^ ruDHOti whf Fig. 19V la 




ni.iM. 



rauior lo matai thiin Fiff. 188. nnd mimh lirttcr for tho nO, 
&n. Fig. IK) fihow* hgw thlf) bend ahould bo mndp with e 




FlcUft 

good fall fmm A To J, alan from M to N : the nwdwd ot 
iBuildu4T tlu^iM.- Leudn niiulTea no ftarthec esplanatioii. B. P. 
and K an-- the tnmpiiiii for opuuiui: the ends, the metiiM oc 
-vrliich will bt- exphunnliiifutontpaiatitnpheMt "ftvpuiiv 
focrinnn.'' 



Benda made Into Traps op Retardera. 

It wilt luvnritrDiM h* fbond requlaiw to ivtard the 
of wator when running tfaraugb aoil ot other pipoa, or 
dlrui::! it to nnothfr counm, or emi (o fonii a trap in '' 
luiglh of pipe. Thia haa been done In many wayi^ 
Vigt. 100 and 191 TvpreaoRt tbo method that t ■ 
nabnv ROiudderali'in, think mnat pr«(et«bto. Th«ro 
iwfidng BOW aboni thia wtyle of hendisig, aa H has 
long in vofTtui irilh nrnvinriiil pliimtiMii. OwiftM lo 
ahapr tluiy arv ■■If-i'lcianiinii, liut h(» to mphonout : 
nn- Hiniewhat tedious lu make, thouicb bf wi nuana diffli 
'ilior are made bjrbuBipinfrUiciaapwkilitht^; foruwtaDOOi 
■hvotd you inak* K/f. IDI hot at P. F, then lift it up, mr, 
Bin. or ■«, and Irl it drop amUnBhr on tha cad M. the 
inoli>rnlni of Inad will bu drivmi from r tirwaidi K, and m 
jTou can tliitikcn it tn any estmt you niay rvquire. Of 

■4^ 
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M»me you must Arvt* in tlici Iwuk uid tlituet in the lutuul 
muniH-r. Fi^. li'^ >i> tho ■nmi! kind of trnii. but nlmiMl 
iitiMipUunuble, owing to tho mic of the ouil, wliivli u i-jtaily 



53'OLrTSIDe 
89 INSIDE 



Sipe, whiuli wa* illiulrated and dcs[Til>i.<(1 at Fi^. 30, tlu 
iHerciici: hu'aiK tliut when iiiuliiii^ ■ Ixnid the k-nd i* iin* 
eTenlf preoKd towardn Lhe steel diet, whirh gtvca altcrnftU 





SS OUTSIDt 



Pit mo. 



ns.uH. 




Aoccrunted for OB follow*: TIi« wntcr hointr nrgrd fnnrtLrd 
by tlio jiraanm of tho ntrnwiphfTf, i* jiui^t-tl up tbu uiiil 
ftcta, n» Wttam to nontly tlic iof ; dunikg this tuuo viiien 



Pif. iin. 
rutcM to tlie motol whiLtt omerTKiniE, luxA whitJi ^rcs a 
poinxTKinif irtrcniu io tLe loiittTials. By rofcrenw lo Kg. 
103, it may he nx'ii tliiil. A ih » HtvcJ <x)ll■^ having an kpcr- 






Fit- ISKi. 







Fit, 19f- 

tlip Of wtiT w nwrly «t lhe (op, it lii«atiB tatA Mfivr» Utii mf 
t<i Jiiu*, u-licB lh<' siplionic actiun bwnimni ImAim tuid « 
onnll purtiuu of witbii falU book, la ■ufficieut quautil}' lo 
Deal the inp. 

Patent (i>'Trap». and Squirting Le&d into 
Bends, Ate. 

The oppration (if fnmuiiK a iMod br muirtiii^r the Wd 
tbnwitlt )Ue« in Kumfwlmt niimlju to that oi piesHlng Icadim 



Tin. U& f^ IW- 

tQNv iti tho tap tie smp nf iho ou!*i(lf of ihK iwjwirod bend, 
iniddi- uf wh'uh 1* Used u HtrrI niDiidKl, 11, and whieh ia 
flxrf Ui thii butlum of the moiViiui- u at C. At B 1) ara 
two atcd orlindcn, at tho lop o( which may ho "w '""^ 
BMMnlv pa«u«a oooTtlgiiiR to » point, u ahown in tho 
emsMoBonXK. Rg. m. Theae pawa^ E and F, 
Kg. 1D3, 1«ad dp Hiparatoly to within a fnr tnohea of tho 
dia. BB. Fig. IM. whioh uraplan. show* tho top part ol 
Qu maotang nusafTM to hr madv jriininf, and in Midi a 
manor that Vte two nttvonui <if luud have tli«ir adjaamt 
nnrfaooa (orowd witih alkmatini; projoetioit* or undula* 



BENDS. 
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ttona, im (hat whaa (ho tvo aurfanw are bmught IdFrothiir 
tbi^ will be lafTgod into enrch othot — a mucli ){T««iteir urpn 
of eonUct baing by (hi* mean* abbuspd, which Kivc4 cfli- 
ifenb valdlBg to uo ndeaaf tbc pipe. 

Rjr. 19S i* BD cJavation of tb« cf Lind«ni until i>oiiv. Now 
ntppunr tbii U>t tabali*at«dta4004<i^. Fit.br.. IJih <-yliiuloM 
RD filled thnugb th> flllinft huki with lend anti nllmwod 
Ut aoUdiff ; now, hj hydnulu; or othnr [nnw, fnnte thn 
nua B forward Into thu cylinder, which in it* turn will 
fmoe tli« load up th« pUMfv K, when it will mix witll 
the lead from uhi pa aia gc F (whidi at prosaat is «U- 
tiaaatj). Bj nonttnuin^ to lUfre tbo run H forwhrd tiu> 
MBBBBt of load fmm cylinder B xidv of the dio is ^v- 
doainBDt. aud camsm faabr oti tiio aide A than on tfaa 
Otber, or K . MninqumiUy t)i« hod oot paaain^ the die in 
rqpal quftoUlj on each aide of A una K, tAc mat^riala 
Etraal tuB a turrod or ciKulnr lonn iruportJoiuiUJy to tho 
CX&M [III iniiim on on* tam ovot llx' ctlirr. Now, for 
amtnunt Bake, aappoM tho OB-tntp, U N K. to b« out nff, 
un tli» pto* with bend sa Rhown at Q R to bi> required to 
bo pnMM. Proceed a« follows :— 'Hie cylinders beiiiir 

fa> iC let the two mae U, I>, travvl at miuaI nwcd. ThU 
will (if the <7lindimi aro of oso ai»e) cauM tho load to flow 
iorwarl and paaa on rash mdo of the di* in regular jm- 
portiona ; eaba«]iu)Dllj tho pipa miutt emei^ in a etraiKht 
Lne ; biit now stop the ram B, and iirge forward nun D : 
thia will ban the ellect of lurciug mure load on tbo right- 
haad nde of the die, and so llie lead pipe will boMimo 
enrred aoootdiuvtlj. W •« the wal«r iivliiidtir to iJic nun It, 
•ad 5 tli« water c jlinder lo the rvm lV i t)i» rrmtt nectiiinitl 
UnAt Mptweut the mp kathete. Of ounrao ttie pifitoiut lutn 
he iBuvod baAkwarda ot any tneohanieal nuiri'irientn. T7ii> 
aboTC ajralem of makuig e)>tn^ ii a perfect meohunioal 



Knuckle Bends. 

Tkem beoda iini not URfmiiipntly oafA in Kiniill-piiH! 
VOcIl wnealallr for tho hiMoa of <xKk*. vnUfx. A:i'. 1 lii-it- 
are Ukewiac vei; bandjr for rain - water pjpof, whoii Iho pi|Hi 
in mjuited to oottvny water from m ovaapool thtoiiffb u widt 
■nbo M raia-water or rixU'm-hond, •■ niao for trnpluM end 
t other water-nloant work, laifh n* Jitxtxingu' aluivt und 
tnp in one pieoe, or Riinnor'n f!jvxrm\ withnul tmpM, ka. 
They are nua«> ■* tolloWK : Fig- 197 ehowe thn mfUnKl. 
Xoot [iluaibcn cut the aid oa from A lo B i othere cut it ue 




•hown -bj the dotted line* A, D, B, nnd tlion work tho md 
B over, aa beat th<7 can. 



Striking out Bends. 

Tb* UopT WAT i» fint to pMkp U^n iiulliiic of t!i<^ bond 
en th* trnvh or flnor, aa at 1^2. 198. X is tlin i>oint to 
fa* atrika the throat A from ; thrn. npr* your rnmn>uwi« 
to whatnsr alae roar bnid nay V roqiiiml, mid tnnit H, 
Mke die back, HE, CB; talie tUo tompnMca und divide 



the bnok intoany niuubcrr L'f apuil juirts, ID! ut HE, CB, 
Ft|;. IHIt, cut the pipti to u-bouL tbu Hbnpi' uliown in the 
dMtcd Uiiee. then plooo the point uf the bolt or tonuny. Fig'. 




1 39, and with yntir Iiammeraa before dtrr<1ed [see Bendinff 
with tiio Bolt], knock up the edge* aX A, Fig. in. Wodt 




bhii 1^ fcom the throat or lip. A, Fig. 198. then take the 
Rniajl point of your duiniiiy. O. Fid- I ST, nml place it 
inatde the pipe at about K, Fi)r. L9». und witli Ui« mallot 
or oiuH dKMcr work the point B and the atdea F up to the 

f roper eliape. It will oomi* up better if you ow-n uit ndea 
' with your tun.pin, TB, Pie- I«fl, nr O, Fig". I'J and 
109. I hitvi. (.Hind thn beat method at RuLtinfi theee 
knuoHpato be m tlmt (ifKuriUnl ill Fiu. 199. It i* dons 
(or ntniUl yi])0 work lij fimt NirirJg ii lioli' A. nnd with Ihvl 
diippitiirkuifiK^ut thenlit .1, undnjuwd llicCTid» off aa ■ 
>". tin-n drivH llii- tiinipin up ojid opiii lb'- "dw FK ; nrl 
wiUi fbc' biilt inulu) llic thrc»t vr lip n- nlmwn at A, Fiff. 
IPS. Now with tlifl »fiuUI mallet and liiininiy work the 
end B, and udea F K, Fig. IffP, up u« tlinl idiowii at 
Fig. 198. 



Davlaa' Sfmpl« 



"Set-Offs, ' 
Bet OfTs. 



or Knucklo-Jotnt 



Tie. 200. Tho knncklo-bcnd may bo coaTcrtM into » 
dinplo-'iiit-oS'* by thomothodiUuntrabedinthodiaeimm. 




In this diajtrtim ynn are »howTi (hut the pipe B wi1er< A 
sin^Iar to that at £0. After preparing tain for a joint, II 
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IBAP6. 



inJiiiUiod u nt Fig. 20). luvl mH!i*a guod uiiuid wurh. 
On* ^nf is oprlMD : Uiin wt-ulT u atruu^cirt at ttir pfirt 
wbem ftnmgth b lawt rvqiund. 




DavlM' Cl«an»lne Set-Off. 

This i* Miclhor Kiiniiln wl-nR. nuido pittiiT with a bwid 
gi Iaiuckl>a>JoUil. Tliu mA-oS hwi ■ cap uid aurew, H, 



Fif. 201, for etowuiui^ tlu^ wnUinpn. Thu n<iuLraa iu> 
fuititor disKTiption, Htid iU wiirking in t.\l tluit ix reauircd 
at abomt luiu-luurth dio uo»t of Inbour in laakiiig ortluuBT 




rteei'd. 



1 tuQ ploued to ay tliM tbeae aie thb jmt 



TRAPS. 



Tntps. 



KoK WO 1iaT« oondudal Uw ntijmt oT ptpe bonditir, 
wo raoy u w<tll pneeed fa> luko ini ovtrauv whifJi w 
RDthiuK laorv thMi Icndiiiiff ; atier irhicb I iJuill {irucnd to 
inatniut you in the makins otowry Idud of tnp gouenUj 
umkI by tlw En^iih pitunur. 

Deflnitron of Stink Trnp. 

"nun ia idiniilv u <5'vi<y (..r (•rrvcntinjr vopoura pOMou^ n 
dciuwr bcjJj. llii: liitiiT itiTiy t* uiidcnii.Md W 1* « liquid 
body, (UuL the (onimr ii (rHawmt. lul nut iirapnurily bo. 

Ooneral Opinion on Trap* and th«tp Uh. 

TIwiTf urn in tliotanrk«4 uiinxi nf (ljffniviittnip<i,uidM«li 
tnakuT d&tma to liant Uie muirt nflkient onv, Imi it b deu 
tliat UwT DBuM all be bMt. For my wirt. I dti rrnt Ul« 
wmM of uny mta's opiBinn who may he tntm<«t«d flmm- 
d«Hy in tha mMnhctiuv of tbom, u withUi tho lai»i lluw 
f Mia ve tmm mod. and wUeh u luuvcmllY ■cfcoowlcdind 
thmiwhuut tho trade 10 b« no. that m>>-h opiuiom* nn mt- 
tUiillbut unp»rtW: «iidMlwiilnnow«Tiai«Mt*ditith« 
uuimitkctan of Imp*. I tan (rfvo yon t.\tnt 1 wiruddcf to 
h» ma untnuMd oiJision. whjrji i* an folIou-«. luini'tr. tliAt 
■ hoawt having doiwbt fiti«l up with wuttr iliMN-to without 
wme kind nf tnp •mnnot W Jipolthy; ftud I furthw iwy 
Uiiit.»flprnMriy30v«r*'pmcbwa..xpTii-noii»ndcorcfuUT 
wiiUlimiith* BitJwn(rftMp«ir«B'r«%. I "ni thorouKhly of 
WuuoB that tbu new pattvni O-tnp imMch b or '«>» 
h» iMda by CTviT pliunber}. fiir iu frcncrni mm under viUve 
«loW<» Mlipocv nil other* fu tho nuHirt, thonirii. f«r my jaal, 
I pmonalij c«n mnki- itlnioal imr tnp oiMwtir. Alter ihw. 
lot it bo tborciiitrhly iindr*«fw>fl th«t I .hull »A in any w»y 
tty to biiu uiyuiu tram uniiuf a tmp wUoh ba hmj 



fancy. Of Mninw, I nIihII idirjw the Hcrtioa of O, 0), Bul 

uther traps. 

Stink Traps and their Varieties. ' 

Stink tnpt. tw ^u will em by tb* " alpbabrtiatl HaL" 
hure (nttnr titln*. I do nut pretend to tmuit of haH w 
mnnbur ol imnM ktiown, hut only tbiiNj in gonenl nm. 
TlMra an ihm Anti O-trap, Antle trap. Bajc tnp, BiUanoe 
tnp, BnU tmp. DHlh. Rnaninj? or Bctly trap. Bdl nap, 
Bottle tnp (OmTic))';, Sowl and Pino tnp, Bmw^ In^ 
OiBt«Ttitnj>.CiicukTtnp, D-tnip,D(ivWljoiid<«''l™»**to*p. 

DiptTDjkEclipMtirap, Elwtri'sltraplDa'riM'I.FaturGrcoMi 

tnp. Finn tnp, Fio«tttiip(I)rtTi«i'), Riiwor-jicilicap. Llullj- 
tnp. Unit {O-tnp. Ilunrh tjiip. Inurroptinfr IntR InTertod 
Clip tnp, Knott tnp. Lip Imp. )IanMnn tnp, Uaiutoa O- 
tnp, "V-trap. PrtMeu up tnpa. RnudnK or Ruir tnpii, 0>- 
tnp, Smii O-tnp, Siphoa tnp. Side t»p, Hiirnitl AUmt 
Imp, Sink tnp, Sonp trap, Thrw-qiuirtin' nr «iit down O- 
tnp. Straight pipe tnp, V-ttnp. VMitiJiitiag tni> — til of 
which hiiTc hcvn nude of lead. The abova uv only a f«w 
ijinKnl frt)m ni«mary, nnil nra only a portion of tho 
niiitUiiidc, nod yrt nearly nil urr Bubjcwl to, and ilq«idri»l 
upon, the Minolaw of aelion— riK.. the walor-vcfU. Wo 
w told Hut Olai^Mir, Hut old chcnuot. know the nhu of 
the w«t«T.*«d. *» Sdnk tnp, and I <julM hotwrw ho nade 
n»t of whiit we now rail tho H^U tMp. an a wnter-ltttv 
or vnlvp for nmwtinK lii« fhitnipitlt or ((»**•. wid to UuMday 
wu, toKf tbrr with tiir U-at i-honuntii of iho land, an rlad to 
usr thin rimplo conlrimrnRo mi n p^vcnior or cbeok ocaloat 
inophitio inifca. 

Tho liinphiiit mode of oU tnpa for aamlaty jmtfote* 
in thftt known a> tha bowl -»nA- pipe -tmp, formerly iWPd ftw 
niin wal«r-[iiiMi«i, rinka, Imth wiurtiii, Ac. ft"'., eiqwoiate 
wlu-n th*Mtpina« tnpty thtMnai'k«i ititu tlte old-fiwhiaiiM 
" hrif V-tnp." I haro personally, abcmt 20 yran mgo, 
taken idi, or in aomv inobuicai, ten mcli vnila (d ppM| iaif 
ome bowl or eiaUmi. 
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TU* tnp u neiUiM' morn nor Im* tbui s hoxH nT wkUr, 
Invin^ tbe <n«I uf a pipe ditii'tiii.' into it im nt B, Fit;. 3011. 

Here yoo wee ike biiwl A. wLk'li iuhv be mode lo koj- 
diapc jrovnd bottom U Lwolj uiiU uf luiy mnliriul lin tho 
. j AUi j^ it wu o( lead) ; now it ia nut lutfri^iucuUv' n 
«ainm«M flowv-pot whh >Dnic Portland c«Bwut dn>pp(d to 
th* bottom. 




»«.«• 



I muat »A my neHtn to Uke notice of UiIh trap, aa 
I tkink it wu uo fint wtnp tvmida tbe Lnrentiou tuiil 
■doptioK ot tbe weli^knuwii ^(mp, the liistviy of wltiub I 
out tnee for *t iMct nOS fou^ & draving of ona of ths 
of which 1 hen append, Ukun bom a pbotogropb. 




Hs-aii. 



A Bi'CcnUnarlan "o-Trap. 

Fig. 304 tts itonvot Jranrinfc of ah old l(Mid -Q-tmp, whlich 
BhhaBrb oivr 300 j«art in ivmaUtnt work, in in a \iTy «™d 
wtAtK o* MUMii uatiuD. Theni it iioowthij\)t c^ry nmiiirknMc 
■bout IM make of ihl* tnp r tliB botbim iiitir Tt in 
^uhii |[ii. thick, vhlhrt tlw oUkt purts w« on); about 71b. 
Imi. 

I aw7 lun nentian thiit tliis tjnp wen taUvu out at 



Lothbuiy Old Churoh (Sir CliristOTiher "Wrrai, tudutect), 
BO that lujr n»dcr will be able to judt{« (or lumncU. 

Hair GO-Tpmpt. 

F)^. 205 19 the radianry hnlf W-trap, wrang'tf taHltd -q* 
tiikp. It in uotltiim liko dui "U-Irap. ub nnj ho aeon lijr 
ri-'frn'ooo to i'ig*- 201, 253, and IJM, wLich ud ecmot 




mmsmtAtion* of the rwl TJtmp. TTw CO-trapn ore propOTl^ 
cjulcd '"aiphDn«." and hiivi? aIwuvk boon knDim In- tht* 
niini«. I kIiuuIiI k<m imjuirlc tlint A'^llulnruu rollpil a tnba 
uf thin ■hik|hii n "ainhn." 

Tho uicienta niiufe nqiieduotA of * Mphou shape (or miii* 
TiTinif water through tdUoj-ii. Hud iu Cluudliur's r«4pi tliej^ 
wcK uaed in llio dty of Lyoas. but tnipe, I huTe iko doubt, 
n-on.- iuviMitod far ((luoixia purpoMW bj> tjio uhomist. Tliiit 
trnp in tnndn in varkiuw waj», mom bcuur oMt in ono f iood 
ill iiiinildH. NTimrthiTitf like tli«i pipe aionldit. hnvin^ thp oora 
in H Idt of piooc^. nnii ImnwD nsjojated oonw, whi(>h oan bn 
vmwrA or wrdjjrnl tnfrrthcir in TUioiii waja. Tho inlet cod 
of lite com i« BoiuctiaH made & fixture, tho oatlol end 
in mode l« draw out on elides iLnd withlonm; nUo, the two 
Hidnt whi>-ti firm t>i^ oiit>.i(I>>>i i^if thti 1rn|i iLnttnftdotoninon 
Hliitna, whii'.l) nr<i ulna wnrhiid Iit Iwii Inrnra: the bsp may 
bo Miit «■ fnllowii : f^ippnwL^, riif. 300, tolwft matidnl 
flxpd upon, iwj, un iron blotik or intmc, C I> part of the 
t.rup iitiw Mnx «t the top. or luTirtcd. Kow liavu n coro, 
K A, miidv {•:• run oa > tilde whiih in m irRiugtd that 
it may bo woifcod bMhwitrdvand forwutdaiutothetnp, lh« 
Ixittiim port bmg in amAller pioMNi. Having mud* 
thie to work, nuJn th» mmild to fom the ridM. to alno nui 
i>n ulid^B. and Inmr.ih a mJinn^r tliRt tli<7 will open Bndolowi 
willi loTCTB. Then, witli inut. hcnt tho mould up to about 
AOO dosTOM Ffthr., and whi^ii hut. with uime good j^luad, 

fnmi tii(' Inillum pint of Cli* tmi' at D, niu tlw nuHjJd full, 

tho nuinra boing of n amtiewhiit long niurow opming; 
hnHtig nin the mould fiiU to pxitiw, quickly pnll out 
the uutlet maudrvl A E. o|ien ihe Mflro; then, with aonie 
l(<ath«T and pnddoil Klovm, (iiiickly pull tlte Imp o9 tbu 111)14 
tmn; uiid tiuu four trap nndr fur tbi'' iciurki't. 

'U'liatm'rr tiii<tli»>I tlio iiiuu]ui*iuiulci fi>TwiIidviu*tCI3-tTnli«, 
if riviiiinn n lot r>r hmt to ltm> the tiKxiliI icointf, wlunh 
In iiiifi of tJio uroretH of th« ciumng. Of wiurs*. tlw int4al 
niiiAt hf kopt riean. I Nhwll tvfcr to hand made CO-trapa. 
whioh will itlwaya bo wnnted to ault the dttteiinit fclnda of 
work- I will vntev npon the aiibj'ei;! morv wpd'ially lu- it 
i» lewfi. proelicv for Iho jooiijiT pliuubor. The half WtiSp, 
Vig. tfOFi, is diniply t> oiiTvod pipe, or tubo beut in vuob 
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■ iii&nner lliat it wUl ntlalu miflkicnt ItquJd to Wr tlio 
pMM^ of ligbttr fluida, Amongvt pluiuMm it in butwn 
AS » t»kp, Int how Icog awh tnpa Iuto been in sziMaBca 
no on* (uin tcU. tlMy uunrar ior nuny louiitajT purpoM*. 

The abuT4J ])Mtt«i-n, although muoli uaod, ia nnul;^ !&»»• 
tQUi:Ii as thnt ttie outlet ciirrv u too otuiy fur toIvd 
cdoMt work. I iiovar uec tbi>ni for tlii» purpun*. Fij;. 
SOS i» till' (Mtiio kind of trap nuitabli- for >>iiili«. Sic. 
M.K* lh« tnip in flttnd with tlio cup C iinil wti-w D for 
dMneinf piupiMM. Whpn thin ijip midH'Ti.'H'ikniuw^utKliT 
■biJnt itu often beat to put ii nii nt, thr uiii'. hi UinL iL ntii]' 
fae naro ivadlly got al Kheo it in Trtiuiivd tii Ik aui-oao, 

I turn uid tbttt Fig. mi is Unity ia ilwp« by iu uut-gv 




Fi(. 3)0. 



slo]w brinK t'Oo nviy, >vut hy fmmtidns TIgi. 207 ud 2uik, 
which raprnwut hnudtjiodo trafM, uta U« of Ul« pnpor 
■hapc. it n>ay bo mcu tliat iU aat-jw 10 shatpor ml Qt* 
thioat Mid baoJi. 





m. am. 



rw). (M. 



1^ aboro hand-miKl? or •licct*lMid tnp i> rued, com- 
fwntitdjr ■luwldng'. aU •^vcr Hit world I iihall utiw pra- 
MOd to ftxphiin tho mnthnd of utrikiii;: tho furm of tbna 
tt^a pondTicnUr, nnd thiiir itkakiofr by hand. 



Trap* — 0). Traps, Striking, with Eaey Outlet*. 

An then; are of ton (uiploaMnt ugummito nmpwAka tbs 
■hapc of (O-trapo, cspMially with plnmban «t di&nat 
noiKhbou^ood*, I hoewllh give a gwiQetriaal method at 
rtHbiuK out thu only me ahape for uubb artielM. 

hiiru'iiu. unu oiK-u the cuuujaanu tu aboiit lin.wthat you. 
mav Blriki- tbr liidf ■linJH, R WS, Fig. 20£). then draw the 
ri^-iit Uau, l' V, i^ultiuK tiii> puuit Z. Mow open the oom- 
piwm-. »a A" u. alrika tJi« bottani ar» DY U, wh^ch iiiiist Iw 
Jiii. fora 4ui. ^thp >'i»>(i( the tnp) f»m the thwiat lino W Ui D. 
Nuxt draw the line BC ])KniIIi>l Ui I'Y, nnd mittiuff the 
biiCkJiii or brlly uf tha trap at D ; thun take Ihn cwmpuoca 
with the ndiiu Z D, ami tram ■ point an the Uua fi C, 
ntrikc tho out^ (Jiowd on dottod lini'j T Q, oatdng tbe 
neoJc vt tho tittp m at Q ; thiji funun ud cnty ool^. Open 
the oompauoa, and with n ndiuH of It to It, ictrilui tho toifi 
H K, oattiiif tho thruut at K, Thin will uin) a lin. dip 
waltT'locJt or MnL Ni'it draw tha lioi; K B, cuttinfr thx 
point B, and pcfpcndit-'iilai lu BC. nliii^h will tdvo jnii the 
•quurc liiK< f'lr the outKo; hul lihtmld yoti rajiiirf> mc/n 
wntcr-Ioclc, then, iutciwl of ttttiking the neck u per dottoil 




Pis- KO. 



lino, go KiRher np for the oontro, a* at the point K, and 
with tho annu) ruUino (Z to D) iitrilcn tJi<i nrcik lino an at 
A U Q. Olid opm the oumpmuiFa to R for tlio top lino K J R. 
*Hi:h ttnnplrlcit thr purtfni. 

I haro lately made ffomo Gxpniinonta wHh Ihcat tnipA 
and find that 'iin. wnt«r-U>ck ia XkXUi tluka lin., owing to 
thia Und of tran wann* it* wntur-lork MW«y, rvporaaDr 
whrav wnll vrati'at«d. 1 haw givpn thi« diagtun n WHt«r- 
luik of Hit., whirl), to a frmt «itent, get* aitr thn diffl- 
mltr of miimmtiiminir ont: bnil tfaia extn dip I* irivutly 
nifiirint Ihp ortlOD uf ihr tnip fur ecU-ulcnnsin^ purnoM*, 
[>• tho t^il mutfl ttiku n givat dim bcforv it van rcaea tho 

oiltfTd. 

h^g. SIO li a fi«oni6tri<<«Ilv ntroek m-trap proper. F^rM 
drawiho UbmAA. BB, and VV, V V id.<nUd bu the dip 
of tho trap, namely, liu. from R to C. Ni-it from K drop 
tbe hBU■I-inr1l^ C «rith the twmpaiMM <i|>< n Uti. widr. TIka 
opm thi> i-uTiipa«M &in., and frnm tbi- i^tatr iiniiit Klrike th« 
bottom uf the trap, cultiiiir thr liiio A A and B fi a* at D> 
Then with the Mine rndiua tu the tbroat dj«la C, lin., 
meaaure from W alunfT thL< linu VV la at X, and rtrikn the 
lulf tdnlc V. Then opoi tbv oumpnMwi Aln. nnd utifko the 



I 
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top Uno Z, whifli will eot or meH tho thmttt drrlo C, RvntlyUwwAjrjDnnKfuiiw tlwTnnliKaio* t»gn, ond^Mvan 
and Um Iido at A. N«xt tat up the ltii«a L H square to lot bunun; or «oldnins up : if tho Inttpr, wi^ttij; m bmt, 
tfa« liAM A A : also tbo lin* K and the tine 1 and 2 t^anxo with a rounded iMudt joint Uko that rt R n, Fie :^39. U 

copper bitied topittiar let it appear Uko that at ^ig. 207. 



AntI -o-Trap and Trap Junotiftn. 

Fig. 213 illuatratMt a thorDUglil]r (rood and nliablo trap, 
prxHif aicniiist Uie jfrcat evil tyt yniraig out or water 
iiiuiiii,iit.ii.ui. Tbui lit of tli« f(TvuC«at imporlojico, for do 
what you will tvnlil.iliuii in Iftaily (uclov ajr'^''"* tli* 
DuiMuiy!, find nhioik for «Trrmi]i(t oxist in itll-routid|ifptl 
trauB liiiviiiff ejuty owrm* aimiUr W that hIiuwr at Jnjfii. 
204, 207.238. 2M, 4o.! alao boo Trap Tcaliuif. pijfc lil. 






He. uo. 

to A A, ami tfco tnp i* <»mnlvt«. The oentM lin« P in 
drewa aimilarlr to the oDtnde lisM. 



Making <A-TrRpB by Hand. 

Cor sjrMMMtiut work you will r«<qnirc n bliwli which ia 
h««t xuKie in two halnw, iw fl)r- '■il'}, the middle Una 
K Q P T O, S reprMDitta tbo parting lino. Tlnvin^ 
yoor UcmIc nude of wood or irgn, tlrot iuca«ai« uS round 
tlM bap frum ^ad b> end, and atHi Iha c^iTuuiiifnrioii'o ', for 
a tin. trap lay th« load iki^iiM bv i:iiii. widv, Imt in two 
pJMM with pkuicd up odgw. Now tsh« nud hrnid barJc 
tba Inod the diataneo from the thront to Ou' ink-l: afl«p 
whicb talie tho nuOlet, or bowiiiir-atick, and nurk it fmm 
tbe iiuida of the Imd to tho ebapo of thu ihrunt . thai 
"offot "it OB ihvtrap blook nad flk it at the eiul witli tha 
ataap Hn? A, Cig. 211. Ni>xt brad it roMy un to the 
mtgoM at ZAB.rijf. 210, and fiuton with thoutW ting. 




tVnt 

Work down thi- ridm from O to T, Fig. 210, aliM>thi< other 
Mtic «« r«*j »» vourjui lu.tiiHt it will jiwtcoine in thei^frntre 
at the mp. KcJtt tukc thiK off tho block, and take the 
bettora pioc* of lend aitd with tbn mallot nund or hollow 
il to fit tha bottom, and put it on lh» hlonk end biimil it up 
to the inM. fii it with nng and finiKh it to an nqnnl thli^k- 
INM diRtnf^imt and withottt otipplM by working tho lead 




Pic. nt. 

Fi«. t]'l ia the lul«at imiinjvtd cloect trap with a taper 
iiilut hiTjcei i-tiuu^h fur a luU-i^JiGd lio. tbIto clwtt-t bvx : 
u l^ruat ivnaidvratiuu in fixiutf dodcte. Thie inlul (apura 
ddwn to njin. at tho liotton, «ad hibt it I jin. wnter Hol 
with elbow top, and haa a liti. round pipn aatfpi A B. 

On thlii trap may be had, nut on or •wpnrntr. a capitlU 
■tout lead junction or brancli pipo. hnvinn n ("ivil. iuint to 
rMetiibte a plombCT's wiped branch joint with noDKvt and 
natraKnht Iv match urdiuory liu. iron atack pipe. 



PRES8ED.UP TRAPS. 

(D-TPapi. 

Within lh« iiwl fi'w yuum (.hey hftTo bowi made hy 
hyJmaliu pra»imn?— i.i., prnniti'd Into their ehnpo hy n 
mcthitJ Homrwhui niniilnr tii thut aduutwl in niiJanif lead 
pipes [wo Lwid Bend Miikint; bv H\dr-iuliii Ptvjwiirc. Fiif. 
193, and dMorintian]. This in'>thod U undouhtMUy the beat, 
liuuntuh aa Uw lead b^ as a rule, much more *i>lid than 
irtuncaet. 



Tho Running or Boliy Trrp. 

'lluB, tlioaith known a* tho nuiniiiK or belly, ii actually 
tlif Kiphoii [mni Fig 2131. 1 haTo boon aLIti to traee ba>oN 
EipbnnB fur nt Ifuut 3.4vO yonn, and it in beyuiid dlipuU 
that thpy wen well known evon before that diato. 
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TBAPS. 



As an ln<>taitc<> cif tli<dr iintiquity wn hnrc oaiiy tn cjiintn 
tliC wonla of Pliny. He i«iy» :— " Wntrr nlwiiyn nwimiii 
of i^lf at the ilolirerj- tit ihr hriwlit of t.lic hmd from 
W&ctiCQ it gnvc icvWpt. If it b(i fi:lchcil n laiigr wny. lhi> 
iriitJT will ri«e many linuw, but tho Icvi-l i.f tin- wntor in 
till maintained." Tipv- 313 lutd 21.i nn> Lolty trap*, 
[H-rhniM in hii iinppovMl fcinn. B in Lhn inlet, which, 

IjIi-jum! uiiliL-p. hns a ilrup or c»thiittiii (tiMii II Ui lhn wiilcr- 
ini; 8. Tliia ia iliv. mibj.«t of m jvilcnt iiy Mr. TV. V. 
Buclutii. Hul it it nioet cSoL-tunl far piuliin^ fonrnni aoUil 
nib«tttno«a, owinz to tho U* vt tntimg bodios Booclcnitinir 
in pmpartlan la the upace tmvcllod— i.^., unppono thodcpth, 
frnm B to the vrabv-linu 8 tii ix- hiuuI lii tlui <iii|ith of 
traitor wltliiii the trap, tiimi tho mrniir-ntum ^rninHl will b« 
of 1 ijuiil furue to prrm tliin (urH-^Ml. Stiiiifntj> in tnfiJiiitiif s 
will diid sume euruiplilicBlioti of this law in thrf.nit. Ir'.vHinR 
of mixiluKiitM W (liHt iti*ni known aa "the tvr haiii* vhfW' 
Injf rwiol.ioii. Fl(f. 313 topreaont* a Ioe^ ttiip-budv, 
v}ti<*h holdji moK valet than a trap Inlul^ ntu^w lhn niuitrl 
of Fi^. "H. Tho latter, liy noiwn «1 it» him, mny Im am- 
sldcred tUo Ixtit, liimijiuch ua tliiit thu whulu uf iJiv wutar 




e«n Iw oadcr dun^ than It oui bo if u at Fig. -213. but 
I%- 212, bdng of n mora mdual idopc uutwunl, auh'I mib- 
IbUIOM wJU have • brtler cbeaux to g»t uwav. But let u« 
again rrfer tu the cubject of tho tnp bdng mada to qnicldy 
empt/ itaoU. 




^lia b fmportnnt to n iliTirn)o frcmi a sanltsiy paint nf 
eonaidention, om in aII tmpn the who)? of the wnbtr iihrmld 
b» ohaagod, ii poaaiUlc, for tho rcrj fJiiipiL- niuun that the 
longer water i>cipoafJtapciiiiouou«)fnM.'«, tin; mmv it bc- 
eamcs imboeil witb th« jMiaon, and ciontftinctillr the morv 
faijarloua it bvuuiuM tu tlui bonlth. Thlit luvfuT tittle trap 




no UA 



!■ Terr hftud^ for bMh^vurli. aa it gJTM * oluow lor tlie 
trap to bi> flxcd batwonn tlu- jcriirta. Th» Inp b nuub U 
fcdlowa ;— Take tha aifv, and at the throat bend the lead 



riitht bark, ho that the two <mis niMt (but do not make It 
too nharp at the throat, or it will urtppie and breAkj; then 
with Ihr innllct. 4c,. wnrk the throat inin the ioaide part 
(it the laid. Ml aa to fi>nn half the pipe at that point ; then 
work bui:k thn tHind*, J K H, and nioko tlio l>otti>ia, whiuh 
ia eoMtj dona aftdrr making tho {Q-trap, 

tig. 315 ia an illiiatintiati of l.lii; trap ah«Tp deMrih«d. 
whinh ahows that it ia mado in t<ra halviw, and soldared or 
barnl up. 



The Hunch or Dag Trap. 



Fix-. ZH in a buneh Crap vnitahlo for fixing tm an 
risht pipe, and rcqmrcs putJciii.ti vheu inftltiit g it ; in faut, 
1 have puriMMely kopi thi> for tho 1:l«| of Ihia clan uf trap, 
in oidar that you nmj- iill tba on«t>r work it. Ton will 
ponvlvi) thnt lh)> bunofa ia aU on odo sidr, but thuy aire 
nmdo b> anit the difforant plaooa. and arv vety handy far 
lixinir in hriidc ohuooa, te., enihiblo for auuh wurlu lu rain- 
water pipw, aink*, WMi-baaiiia, iK, Wbon bojpunlng to 



H 

np- ■ 




work thia hunt.h trap, Fip. ai6, np, flmt mako M U Q A P, 
and fit \V S.I F v. GK to it. It riicnild bi> ni)t«d that whvn 
yuii liiive ni> bWk t(i wurk t", in nil tMinti* drav the *ha]>» 
«f ihi- trap na n Imnrh nt iirjiwinii*l«niiil, Ac, which you 
•huuld Iw ablv tv do •Miailv after what I have capblned bt 
you on thr irfrikinK <"it ot <»■ tnip«. 

Ton unift be verj' fateful to wnrk tho firal pifvo, 
MUQAP with ojvat truth to your fa<l.-oiit lluw. mor« 
ca^eenally ivund tlw imrt K. and bo oareful not to |^t it 
A» wmatl for tlie bip putt b> fit into. 



Cipculac or Knot Trap*. 

For tircular trap*, me CiTnda made into Trap* or B^ 
toRkn. Flga. ISO, IGl and IS2. 



TKAPS. 
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BLOPPiNo-orrr traps. 

■ Valve Closet Overflow Traps. 

TiunK mrv niadv m shoini at Hg. !21'l, vilb Ott inlet u 
nr dotted Una* U; Umij oro tnit4ln fruni liiu. lo 'iin. 
nliiliiiMni. fa otull moittclji mid tlid roKi lioppei out, m 
IdOovs :— SuppMB jnu to h«*» Ui« mniild ur outoido 
Aapa <tf tlie Cnp in oMt iras, properly tlowcUod tog«tl»u-, 
Hm ens end aoUd or ttapptA np. FliKo the mould tujfethiiT 
and fin it from thi- otitcr vnd with hw lr«d. Kow quicklr 
torn the loid out ; tbo mto or UDM-t uort of tlifi lead wiU 
ran oat. TIm uutor part being mtddral; obilUd will giva 
tbe deiiied cnp. Aiir dwMot pJaxUmr ou nulu you; 
M oalda. TlnrJi yoti cut bn*B ncut in iron. 

Hsviitu: i^xiikiiinl tlio OM^anjt of W nnd other traps nt 
Ihw kin d. 1 wili ikiw «xpbio n (ow nujro which I Iwvt! 
dropped MRMWi, Mid which bm; be uMiful to you dunng 
your odd wodL 



The Kensington Trap. 




Fu. 317. 

Rff. HI? ui k trap •uitoUu J?r oU cliuixii of work. It 
nbmca th« good propcrtiM of lli« 1). S and P, lit., 
ft eensot Boanmtaiti at wnvu out. aur (-ah it under ordhury 
CDiiditioiu bo mdionRl out. It U h Craji likoty to tekt Uut 
pleoB of ttio«e lientufan uMsd fur ihIvd oIuku. 



SuteltfTie'e Coct en-Trap. 



Tliia trap hen hoen «Mt with drar>rinir-''-ar. aatt srrew 
J, f^. 218 on top of the out^. It Lub al»o b tie, Z. 




Tio. m. 



I tkc throat, to pr^ix-nt it» l>Mn(ri"Jl("l out of •li«pri 
liat tnp will >iot noiuGntum out, [For tliin «c« mj Tmp 
B^eriBTMBU.] 



Crt-Trnip made In Three Pieces. 

Thi8iHftr«!r7oldui«thoclvf mi>kuiirO)-li^pe: the IwttonB 
QU F, Fig. 2\9. in caat, th« dip ML nolilTrodor burxt on. 
ualiu theoQtgo AQJ. V\g-219 le a dnwiti^ of n tni{' 




woi{tUng OTOT |<!Wt., lately 
Kotghttbidgo. 



Fi». SHJi 

ikkrn em of an old honoo in 



Traps In Two Pieces. 

SonieUniMi yon ran muko it trap tn unit j-oiir work by 
nimplj- ncililrnnn two kniirklp JieniJn, lU at Fig. I9i| 
togethor, nnd iy hmiirJiiiifC' ■" (h^ outgo, na ahoim nt 
1, if 8| i, B, in the dintrnua, iUiutnting Uuntell'a dinot, 
K«, 679 [«• my Clo«U Wwk]. 



CnTrap with Lugft for Fixing above Floor*. 

Fig. 2'J'IJ in a iliaK^wii i>f »ii (fi 'IT hulf C0-1nip fur fi'jn g 
jbon.' floor*, siiitahle (or »hort or li>w I'aUhou l)(L«iii». 

Thi» trspmiiy be nuwk wit)i doHmntig vtip and Kort^tr. 
and van be wl|)«d down to the aoil-pipe at A, or on u 




Fiij. OD. 



•tnight oiit([0. Thia atyle of tmp briN ln^i made in Iron 
for priaona, alao lu earthoiwarv. but tlif iliBiciillr baa bMut 
to malts tfca DonnMtlon witli IIil- livul uiii) mil^ Muud. 
TiiiB difficulty Ilu» lxH>ii iivi.<r>i>ii>« l>r mnkiiig tli«itrap with 
iL tla&g« cu [ta outgo, and alao of load instead of etuihoD- 
wan. 



loe 



TBAHi. 



Th« Semi oTrap. Tig. 4S1. 

Thii i« ftunther trnp for flxuig nhovu tfiu floor lino, and 
axodlMitl; well it auawen iu pajpow. Th« bactom part, 




D H B, of thia trap msv bo bosMKl Tip cm a blMik <ir other- 
mm. ADd the ton or liuet sultloml nn. i> iJmt llio luwor 
fnrl R D forniH UM wrMer look. The dip m(i]r be iripvd in, 
ui UiL- tii4uid luoiuKT osd DM' bo dcngcd on tb» lop or I«t 
UiKiiigh I'j tl>n rtovind doptu to fonn a wttter b(«1, mjt an 
huih oT Ki b"low tcie tnp twrt, whinh pnn-imU its losing it* 
watw look Ki etttily n« it wciidd cithimriw.-. A i<op nnd 
BCTPwiBC. FlK.ttlUjiiiiijrbeflxcdfln l3u't(ip<if lie Uap at 
J. Tho foot E la atw aoldcircd on. Of tuiirsf tliio tt»p «im 
W fixed below Llio floM-llno with tho oiittro wldcred on in 
tbn ojMlid wu}'. It ill »ii cxiX'Ilwt trnp fur oloMtn. 



Th rooQuarter or Cut-Down Q-Trap, 
{Semetim*! m/M <t V-Tivj).'] 

The title «( lliw Lmp will .uplnia fwr itoclf thftt it i« n 
inodifieutiuii of tliQ Q-trnp. ur nilhvr iJiAt, owing Ui incMi* 
vonlBnt clKiiicutanc<ar> in Hstnj?, Ui» Q-crn)> hiu luid tn bii 
aliKtttlj altoivd til mudur it sultablei for iin riniliniid ar 
aVkward podtiou. To luwL than: iryinjr citvLiniibinriv it 
ia Kimt^ciiuaa nwCMarj U> eut ilown in the (allowing 
Binaner : — 

[See V E, Pig. 323.1 I" iiwtniici.* wh<*p you c«n go 
down IJiu. or tnor» below tbo outgo, tv« timuitma do kwa; 




wlth til* dip. uid tho trnp is doiihtJMislv Dw>fu] in tnanv 
pbuMBwhonitlisordiniirvQ-tTHpiMnrKit bo UMd. Tou will 
Me tlutlhiit ixamodificatioiiaf^tlioQ-trap into a kind of 
V Cd-tmp, thn inl<^t si<io twing elmpl)^ a round pipe merging 
Into a aqHim npv on tho outlet idie. They won TD17 
oonmou froin abmil tha jevf 1840 to tbo jvr tBtfO, vhini 
tluj aotmad (ojco mit of fonhion, but T«v{v«d about tbo 
jroar I8TA. I viidi Hi dniw^our iwrtifiulsrattratian tntbo 
malring of V-tmpx. nn mmo of our unitATianN ara tPTj 
mai-h taken np with ihix pnrticiLlar trap for Axing bolow 
valor cloaeta, and atv rooocnmentUng thin Mhitpc of imp antj 
Q: therefor* it will bvall-importiuit that vt'unbutddknn*- 
ttaa aimpUat and baat mathixb tor making thtna to fuit yonr 



£ric« nnd Oxe diSorent plaoni. Of rounci tliu dip part of 
ID trap may bu willed on tho lAceka or bodr aa at K, Fig. 
222. and may 1k< mjidi> tn any Mm ; but 3 Ituwea water wxjr 
bctwixra thi; difi n.nd band il« at Z wlU be ampla, and nj* 
tram 4 to Ij incbo wide ; in fntt. if jon wiah it to bo 
entirely #clf-di>iiiuing tha dip pipe, whiuh uhould bo 44- 
inchea at the top, should be nndti cona ahuped to about sj 
inchea at bottcnn. lu itt K. i'lg. 222, and tha remalnlnif part 
nf thn liidv (nmi E to li In havii a aqn&nt wntrr-waj of 
mit inom than Sj inchna, tho outtct WTnjM K Ix-iiig about 
4k innhiti vrido. In tlio year IR'8 I mudo lUid fli«l about 
IS <if thoip tnipn, bciuft only 7 inuhiw doq>, wliich uv fijUHl 
balov pan iiloiu.'b< for Mr. Hani, of BiU7i»t<, and which 
i^MUi my oxiurafnation aoino (ow wmka einoe wdiw found U> 
bw aa tOuan inaida aa a round nipo tnf, and whiuli buvo 
gJTr-n perfrct iwtiaferb'on ttinr/t the timp of fixing. 

Drfurt! you pniurj\l to mnlro ihr V-trap you ahoukl well 
prntiiK nuikitgi tho O-trap. tiKirvfoTu prouced tn my 
6Xplanaticin upon the lomi- Ix-fiiro itlti.'iiiplju^ V-(nip«, but 
IU tho urdcT 01 V-tmpa fflltiw tliu (O-tnip I mtut deaoiibo 
tho V<trup Knct. 

V-Trap. 

This trap. Fig. 'liZ, often c^L>d the maoaicin trap, la 
not «■> gnxl a* lh<> Q bj' reason of tlioilpbunagD. Ita actiim 
ia <'Xlu^tly thnt of tho GO~iu fatrl, it i» nothing but thu 01 
mode in anolhor way, more roomy, nnd sciiuuc fium tlia 
dip pitrt to thi' outki inalwad of ruiuid, wbivh nll^vm th« 
Kul a lii'ttcT rhtin™ of nAnndar th* throat. Aa, howovor, 
tiiy n-iirk vill luit beooniplMe without giving all tho general 
Mhiip«-nrk, I mnant let it psM nnnotiow, nxav oqimTally aa 
it i^ rnthcr good praclicci work. I have ahowu thia trap 
throe diUorcni ways hj ana Aguio iu order to aavc spat'e. 
For uLrilnng thin nut lor n Oiii. opon tho vtnnjNtwtn to -Ijin. 
ni]il ■Ij^Ilk the virvio A, tlii*n draw tha top lino B, ta-vn 
tho hev\ iinti E wjuan.- tu B, t)im nit^Murc off (with tho 
comiuLMM) lhL> k-iii*Lli of uhet'k^lhat ia. Utc liiiiliinne (htm 
the liW-'I point IK tu tlia tatnlue iwint K of thn rin-iv 
bt-tB-ivn A and C; llu™, with tlua di'ilflimi, mra.inri' irtT 



uloug UiK top fromhevl £ t« oiitgopcnnt Kj then with your 

avight^M draw I" 
dip-line 'W, whteh ahonld tiot U for a 9in. trap lew tluui 



rtih- «r aOvight^M draw tlip uiitgu lino T. Next, gt't the 



biia. from Iho top Unu, or 3}iii. fium the hittom of tiio 
L-irele A, auil nniiid at D, hu that tlu) Irtid uaii bo bent 
round maily. Tbin will fpn> pluiLy of room fur tha Mil 
to p«a^ aa thi' trap i* 6tin. widr ; ne^ draw tbo 
throat Vtio W •Hli-r-liii., -^ia. «t Oiu., from the outlet point 







It "i^ ifm 



R. mark oil alonf th« top 4in. and draw tha V line, and 
th« check ia complete : but nhonld ihrtrnphr mguirvd lobe 
mada Sin, d««p, wbiab ia bi>tl<T {ion a aanitaiy point of 
vinr, Ihcndnw yonrrirnle 6in., and toon ai>xiidiiigly. 
But if tho trap (diDuld bo wanud with tho D outgo. 



■ 
■ 



Uwn draw the lino C, nod with the t(fn. radius strike the 
mto F ■• ID tibo ^i-lnp, for wbidi eeo F^kB' 262 uud 2fi3 , 
■nd tfct tnp M oom^lvlvd. K«xt u ttii> Imitd, nvliiuli jrou 
osB Mwiw witkant oxplxiuitioii : but tho i«p is qnits 
diflimnt. Tbo ton at timM w cut to the *h«po of Fi^f. 3'i4. 
B u th» pHrt for tfiP Uilrt if « mnteA, C tbo thrut mrt, 
and A du: ont^ md, vhicb inuHt W mode long onDiigii to 
rMcb to R, Pig:. 323. 
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Fio.SM. 



R^. 32f> nlno illiwtTnti«» thi? chwk, and tint mf-thfid cf 
ctrikuigdaachcc^cout withuuluuku'^t^uiiUut F rauuded 
*o.,»«tH. 




Prep&Hnf for Soldering 

[krt cilt nut, irt. iiJi |>rrjmr(i fur *nId(Tin«np u 

Internal prirt o( tlw trtij. i.;hn'k>-, thi.'H 

of tho <'1i«'k« and bxiul, uttd itoldix tbis 

S> ■> in IK' 0-tn]i, Ki^. 2iK.'>lt> MiA S6(l, furtiMrofi. 
GXl; ahavp the iTii>i(Iq niLrt u|> Uii; Uiront and inlot, and 
thai rounil Ous 0DlMd« nt the iidi't iind tiiji of mit-)t<i, lu if 
JOU mere ohiivintC 'or thn O-tiup (it will Ik: nil llm UittfT 
a rou iiMp all tho vay «bnr]> "Dmcrn ulf, an ui W V. 
ttoa Imtv thv tltfoat r<>iiiid«d ^in. ut !>). Next nhitvo 
all rauad thr tap, i~\g. ■2-2i, tho uxuaL width. AftfT nil 
this by Ibi tntp bcMljran itn iddii iti Muub u tMiHitiun thxt tho 
top will orcirhaiifr the bloiJc ntHiut liii.. thiii tjOni Um tDp 
aad nmmiTP off outiTtl; tbi- diitiitii-i' fnmi lliv curni.T nt liiii 
bodjr and tnp at W, atid with this Ixiul thi: tiyp U> niiit, 
TU» win bo at tlko twu ttan luid dotl<<l litii;^. lix'miMitbcr. 
lll« Uwl niuit be buDt ri^-ht buck. Tlicii flticc it in titi: V 

of the cbMk and tix with mtilu. iu iti tJn- O-tnip : this done, 
wipo this nli* inil, but bn cnruful nut liJ liTnv<.< t/ioniuiih 
HiUer at tb«' Komtn. W nrid Y, hi lu in tint wnv whrn tbn 
bpp is bnit b*ck. Tlua dutu.-, mrtdur the othix aidci uftor 
tUaWod ovrr tbo top, buth thi.- iiili-tucul tbf oittKo porta, 
Kti mUbt tiiMO up, Of course, if jon wunt ib short autfco, 
thtn eat IHo obcck a* jicr a-tra.p, Uida« ■hJovn iit R, Fifn. 
2S3 and 3Z& ; if bmir (ur i> "0, make it a«KinUii|:l>'- Tuku 
BHliBiilcriwtioc that, wlit.'n Kildrriii)r up tliis imp. ur any* 
uteff dM. that jnni btrfurtliuud luuku a bmdHwl Uule hi 
dia tead BomowbiTt;, in mdar to admit tliv fnob vr ■:old nir 
M iIk mrtal «>i<^ : otlurorlae you -will 1iav» your vwk 
drawn <g pneard into all *hap(M. E^tf. 'iS6 flluttratM tha 



trap nfto' it in ooldurnd up; tho pipe Ii, M. in aimulr wipied 
uu the top, V, \V, or iiiititid uf tlii* top IndiiK' wiped on aa 
nt K. it mnj- K' wiju-ii .m nt tin- whito litiu nwa Z, d», 
£ R iH the wildiiintf, T Z tb<i dip or wat«r lock, J tbe tc^ 
for cap or Hurew if roquiiod, Q K the outgo. 




£'10. ate. 




Pw. 22". 



Fl9. 228. 



FigaroZZ: and Fi^utw 328 la tbo UtaM lanoviiid 811) 
loAd tmp in tlin mHrki<t. Tho ndvantagaa c« such can 
rttadilj M aiMn b^ a praotloal workman. It it impouibls 
ii> momoQtiuit it nut, and will tako fmu 2(111. to I'm. 
Ifralinga. 



Old O-Trap. 

Thia tnp [Flur. tW] has stood iti< irronnd for at leaat 300 
iTLiiiv. and tlit'iv iMiu he tio dauht it hiid lt» uriji^ fruni the 
dip pipu and huv] trap [soe Tijf. 203]; tht-u tiitJir tiiajK at 
Qm 13-tnip (I'j bf." «ap^iii«d slinrtlj), tliun Hltj.-[>.'d apua to 
the fJiH[>^ sh'>nni at «1g<. 2SU, ',130, 233, and lastly, to iti 
prnuMit shnpc. Fig. 944. 
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But, fa whatpvef tray tJiis Imp first orifrinnt«!, thni* 
CKtmot V m iic>u1:it ihnt It lina Ihc/'Iv (rot iiiUi uiil dinfri'iUHi by 
bioui; bailly tcimlo Ity dufftw una with mikiiy wliii dif nnl 

TliL' Q-tinp haa bMO) mode hy nuui^ plnmbcire. n-hn 
non-r l)iiiii)jl<l it ««■ mintMl ifir onythiti^ iiicitv thnu tli« 
kMipint; Uwk of itlDldtig pnfti of wiiid or iiir, ttwer g<u, 
&o. : tiie-y Imrc made It to itInio«l laxy bued und ■liiipt', n«t 
troubUn^ or cuiatf wlirthar it [ileiirKl itwdf or not. 



fig. 230 ftboira tbo Mime kitid td tmtp tekcn out of eld 
Gunpihniimp Kmiiie, Uoniw^, wlij^ih U M ii«iir ttn posnbls 
110 jnenn o1i3, »n(l in n Ront) Mtnto of pnw^mtinti. You 
irill notiiHi thnt the chrtJt C luid the tup are in one pinw, 
iitid tJiat it i« in diapo of a trw D. It is tHiHornl an 
from tlic Qut«i(Lo. Xm Fi#. 231 rrprcMmts n plim of tlio 
bond, uid Fig, SS3 tli« Cihwa anil top. 

I mh inclined t« think thftt it Ia by fnr the txtter plan to 
«-ipf> tikpa up all from the ontaido. if e vlmntsBV uf wliicti 





Fill. 420, Wo. SSL 

I ahsll fthow tha l^Mrt nrthodof mnkinfr it m that it thaH 
bo ivluit in L-iiiiTully knriwii uh w'lf.i'lL-uiintii)^ : ut L)ii> luuutt 
tiinu 1 hIiuII kii-p M'tlibiii thii IxniiitLi u! tlutt piiiidpla 
which, I Hipp<iM\ ia iinirnnvtlly kiiixini lii )h! tlii.' Ix-nnty <jf 
tbo O-tmp— \T/,. tke olpiirinjf thi- rtotl fnnn thi- inlet to 
thfl body of tho tmp, nnd it* tvlnimntt tbo wntt'^-•i^^ll or 
liicli, twrpisi^inlii n[(«ini"l the iiipliaanps tmimiailiim (^t wa\'iii)f 
ont cnnonl by riatmg QurrcntM of uir blowing dnwn uir. 
jupm or up uiiUnipw. 

Tn Tig. Tl'J I Iijive iriwti n oorrwl illintnilion iif nn old 
trill) t«kon (mm Twvfi-nl AliJu-y. This trap win fixed 
utuL'r It loorblc clovvb biuiiii, witli thv rain irnttr pipu V, 



nu. in. 



Fio. no. 




Fin. StS. 
wbicb lu't^ M B vpntibitor : thn trap i* quit« perfect, 
«x«ept tbtit it U fouW ahoiil the dip, nnd from what I can 
glMB there ia very lillln dimbt thnt On- tm[) i> upwanlii of 
SoO rann uld. U 1* (iiriiriiiii t) nnb' Ibiit tlii' inilt^nD elbow 
of tni« trap, inatrad uf Utnn >-iit hnlf i>r tlinv-qiuutcra 
throuxh nt the dbuw-joint E. I'. G, u cut nil n>unii. Mid 
tlia joint wipvd rouuil it ; tliu p\xm ttre winvd up nt DP V 
kad bI a, and it >s a bit of Toiy good phnnU]^. The fend 
and top OTO one piece. 



\i Bfaown nt Fig. 233. where it i« quite crident tliat nil thn 
KoldtT in in viow, and iMWordiiifc-Iy csii be »wu ntuv noidemig 
on tbo mitjftj at F J. 

AiiiitliLT iwlTiuitaRv i» thutyOit *>l! hnvn k mudi wider 
flaattn U> wipo to. Iti thp cajc of tiip trip briii^ wdy nide 
enough to admil the dip, it it bMt tirsrf, of nil to solikt th^* 
band to th« two t^hn^kc. thim bciid it oiiv the top, and 
w!p« it nutid, as iihnwn in tbu iliuBtrsiLan ; &x the dip Ituit 
of nil. 



Elovation of Q-traps with Top and Bond in On< 

Pleoe. 

Tbi^ ie illiiAlrJiti-iI at Fit;. 2'M : at (lio outfo the band nnd 
thi! tup iH alio H-ii lu lu in unu pint'. iutalwiil£F,F!f{.233. 




Pw.SH. 

C(Mt Lead Round -Bottom o-''''^P' ^'^'^ ^*^^ Outgo 
(Hal met). 

T*aniin'eKew and !inprovi<d Paumt Q-trap may bohnd 
wltli ■ nnuul iMttom and Hat outlet. Thtf ulijeet at (ha 



TRaFB. 



Hi 



rounded botloon m too trail knmrti to rcqutre tiiiv Mnnment 
ha*. SuSm it to m7 that this trap (vhioh if nr>w mailn 
woon^Bfi to 1117 BCttIv for tliL' O-trnp), u ncit only kU- 




Kro.3S& 



elMUiMn^. Imt proof a^iu>twnvin^ ant. It II liij IIMJ hi 
flz.Uid.in fort. pueutviiM m-iTjr <]iiiilifiL'«tigD lIliUllB^ M Md, 
Mid oonrtitiitt a i^mkI «ounil trup. 




Fm OM, 



Hp. 938 ta sn olDvation of tli* O-trap, hAvin^ a AloAnring 
cw BBil Knrw C Ktld^ml into thi- ludc ut uliiwk ; tliU lAttar 
'bong fixed here, u moro for sink work tlirvn fiw donrtu ; in 
fact the pnipiT pUoc (or UiU oap ii:uJ hithw ft.r clowt-work 
!• at I, In nidw to got ar it I have mudr 0-1.m|i»t with 
the dip to •ppow in and oat, but fur Knk-work it ia b«t t*' 
fix liui cap ■ml MCPMr, u BboTft ilwiwii, at Uio ndo or 
uiider tlw bottooL Hiis allowH vou to bJu mioh thiuga u 
touUi-bntfAM^ ic. nut of the <up, wliidi uatiiiot pnwinto 
Ihv l)odjr of the tnp. 

^dr denriMD of tho rap Olid Min.-v n^n* to B C, Fift. 2 19.1 

How we u» apMkiiig of i)i«k< old tnyt, wM. before I 
praond to explam thn Ridking up <ii ^.trtijM, I i>lic-iild 
Ilk* 10 draw toy nvvien' putlculni- Bttf i.litm U> th.> immli. 
l«Un1 of xwrr-inu' oonriaiini, wliiiih |in?jiiEtii't<i] [xx^e 
Men tu think uonlj- tolip uwn in the ^tnipa. 

It ■ » • wvU-knoira fnct tLat k-wbt «■<« act trnon Klintiet 
tVMy Idnd of mptiillif: ■iilutnnrc, aaa without ticro troIliK 
nrto the theory (but wlii. li i. fxpliiiin>ii in t,il,vr puriH ot 
Aia work) ot tiiU ixirroMun, I wmh to tri,-r tay nuilpr* to 
PV. 2^7. which rrprvwnUaii uun-utilutjxl imp, irliiohhea 
uot iKvn in tu^ mnni thim thirtuiu yrjin. nnd whii^h ismovt 
«nDpM«lj oorrodcil fowiut; simply tn the fnct that Ihera 
kaa not been may vmlilatiou) at iiU nuiiit* nbovo tlie water* 
line. [See the dork a|K>t« ot A, Q, tig. £31.} 



"Unaf person* am imilnr the nrmnmiun imprcMdini that 
thia oonovioEi ari*?* in OJiwoquciKc of spine impuritj in tho 
matarial nf wli{>;h thi-> Cmp is mad?, or, in otlirr woHs, that 
thn Imd ia Dot uf f^ud (piulitr : vumo utbrrs will arffun that 
tbn pvil ia c^n«t(d by tbu uar of iionict uf tlin iliMtifntaiitH 
nnw in th« markot ; but auithcr of thitno ■nniini'nta bntie 
miuih ralnr, a# tho rooJ oaiuc of tho oomnau ia tho nctjim 
of tho Bowcr gaaca, nod the watcn awd in coancctioD. Of 




fio. S7 

this I h&To nfSricot proof In the oan fnct that th« trap 
fniiii which thU ixAvriag is mndc in oixc' of a aat of affrhtwn 
is (lllfcnrnt hnnjaa, and uat'li una u iu 11 aituiliir condition. 

Mr. I*ulli.>ii haa Hii|jrg<.«l«il that it in cauiied frnm tlia uae 
of thin or Infi^rinr hvul. I nnist iliiWKrnr upon this punit,. 
for. Iw till- \iitd thin, think, piLTc, iir impure, aewer meoa 
wlU luud niiJi^ attic'k il. uiid ort'Utc ocirruinoii, uiUna uicra 
b anffiniinit (i0(«{i)&t runtiUtion to allow it to Meape. A 
TUjr tatiahuturjr jminf i<f tliia mur he obtalood bf lakiii|f 
0119 of Boanl ami lieufn Impx, rig. 238. Thuae trap»— 
though I have hrard mmn; piTauiin in l3if tnulo lUiqiiiW St- 
are laade of pntK pitr lend, unti, in tout, Hn-n am very lew 
workiaea ckvcr cnou^li to cad them front anything olaa, 
It hae baen aTKiu^d hj tmaf ptuTabna that i^tij cannot be 
"tnire pi|r*' bicauao thiiy oannut op«n tbinn at thn ti'ip 
without vplittiiiir. 1, hnn'ovfT, can and do, ao that I fnin-y 
the fault i» Willi thp worknum, wit the Imwl. J hnvi! hnd 
oooaaioD to aoc a irnuit nniubcx of thcao trapo in varioiie 
parts of the country, aod baT* bumod Ihcto, into the ont^ 
bietend of makiuK tho joint U. Kifr. iSS. Tbia alono ia 
nuya^hbsprove tamothiit thn<|iialilyuf thivload ia hcnrand 
dli^nte, but for arif-nntiifacti'Mi I hare ju*t, pnTi'iiii) to 
peimjn§[ thMe linpn, apjilinl ani> iif thn nuut dclinitc iti-Hfn an 
lo the quality of die lead, v'lt., I havr out one of thuntrape 
aeuBder at J K, and burned it totrcthrr ; thia,ut my cirtiinv 
tion, ia a definil« proof that the l«iul in pure, or it would be 
acMively poudblo to do IL 




rvi. 2aa. 

There hiM hoen hy wrtiua pmplf mneh talk about tha 
oonrMiaa of 0*tnpt>, and it may intomdi my rcodera to 
Icnour that Ibctm people who hare eo oaitcily tried to 
condemn thin trap bau.«u»i> of the oorKnion. linro xujvot in. 
tho It-uat Inm-ij fouBil til Hpdiik of tlui Mirmuini (uuiul in tho 
CO- trupa, whii^h am mailnnf tho Konio ualuriul. aiid wliiuh 
BTO toimd varrodrd piwiaDly aa in tho Q. Now, why it 
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thin. wlipQ we know ao a mAtt«r of fnct that tlin two tivpR 
«n mtidi.- of uti« aud tht- «hiiw maleriid. niiil the f[iw«a froia 
thr omrun, diaiua. &o., hftve protiarlj tbe Mme >i[.-tioD npon 
tlu U) faoo tbo murli «iit«» or comxicd p«tta at A, B, D, C, 
or thoturb epot*. Fix'- 'm] m i^wb tlia Q, not UNing flight 
of tlio faj.-t thftt thufurmstioD of the trap hu is tma oau 
nothing wl!iBtJii*or to duwith the ch«mi)»l action oriffimtin^ 
frdm N'Wrr gnaai'f Ueiv ia a paradoxical qucvtian for thoaa 
penonn to ouUa, ntiO I Jufy tbcm to mlwtantiat* tLo 
TOKJ^ of Ihtii >t«tii'i*.-iit thnt tiu> Q-ttnp is ba<3, if 
pryitrtu ToiilrunlfJ, Tlu'v kiiiiw that I mil wily writing 
tliat which cauoot be up««t if /aeU an tlia points iu tlio 
uripJUKTCit. 

Oeom«tr)oftl c-Tntpe ftnd Cutting Out. 

TKg. %SA in a (rMimntrinul xyntmi wluoh I ham warlrad 
out or invnaUvl f<>r tlir piiriuiw of hIwdjii hnviiur a irnod 
fthiipr. " rmfrrmnRr in thn Iirid)^ bjr wliirJi diffinil^ in 
OYVTOouMi," fiir Kv rrjul that IvO roant agn thn mnnin fnr 
■trijdag thill triip vim cotuiidacable, and it wan nut until 
I hmA woo-lud nwaj- at it fron 1858 until nvcotly that 1 
Muid An it, nlthoutfl:! it in ao vorv ewty. What I ha,w Aann 
i» tomply l^.ix. 1 tint-c found tlu* HvomctriiuJ motbiid fnr 
making the pattern to one iluipu Imicu «t hidiUI, and, then- 




Till. ns. 

fon>. we dall not wast to twrrow from a good-nhaped trap 
wheu we ww it. I havo lumwu t)i0 tiiuo wllfii I wuulu 
Itan) Kins a Huvurdgri fur a triiii pHtti-Tii. 

Pig. 339 nhowB my xcomrtri'.-u! pliui fvr striktii^' out the 
«li*ok uf B Mlf-oInaiuunK Q'ttnp. Tho iiovt-lty <}i •tnkiag 
Hxi* 1» III ofabiitiln^ thp point J. au that it will matco Uio 
■niui' aiif^lo ill any *kwi trap— viz.. the auKh- u( 70" . tvt 
pruuf lyuiipare the aburu nffuiu wlUi ¥\^. 240. For 
atfikuiK the afaovv dimk take n piccu uf ttud. having one 
atraii^t adKO, an fmui U tu J, ima-u the cuaipiin«.tt to, oar, 
44tn., and Kribe tlii- dn<1<< D n H. •-uttinif Un' litiu at E. 
Now If yon have no «]»»(« at hand, tlio hix-l lini- may be 
obtained as shown by the above llliistmted mothod by flnt 
aettintf the le|> of the MiciposMW <ta tho Uup E. My at M, 
anal «riUi the »tnis ndiuH ua tliv din-lu K 11 D wus atruck 
with, an from H to K, iiLriki- tliu art K. nud dru«' t&O Uas 
« A, •nitting tlie circle point at A. N<^w thi» vQl diiida 
the efawle it K, and fNm this point, wilJk any dlstanoe, set 
the poiiila a, m. New fioni time points aa centre^ and 
with any dutanoe or radius of the compasaea. atrike the 
fattcnecOn^ aioi F. and tlirough tbia centre dnw a rfglit 
Unr. cuttinv LIip top line of tliu trap, aud abo the pariphery 
vf die citvtc. w> nl K. nhii.'^ will |Hv<> you tlie aaoare cc 
hMil liIll^ of fkf trap. Nfrxt, and nMxrt importaat, pUoe ths 
puint of yonr lyimptjiim at the IntonuK-ting point H. and 
«Hth till! i>thiTF Dbuiiii Iho diatajioe lo the ontside point o( 
thu dnln. an ut H. and a> shown at O P an.- ; ttii^n. hai-tnij: 
abtaincd thia vxaot dintnnot!, set It oft aloofr ili« liiio U E, 
as at J. Thia u the lengtli of tlx' top. Next (rum thii> 
potnl J draw tho ootoo line J H, and thin will be the 
proper angle to allow &< mttt to nuh and sweep oretf - 



>d oot^l 

Np*t ^ 



Ihinir fram the dip, along thr b(>ttoin of the band, and oat 
into llw noil -pipe. HavinK Immttheaboruutrlbod— Npit. 
to strike Uiia tmp ohnrk out m qnlokly as wb are thinhinit 
abuut it, laku tho cvampoBca, open thtiu Ui t}in.. strike a 
Oin . oirole [1. Fift. UO], eulting the l*.p lin« J. Then Uke 
the ai^are, and f^m Siia Una draw s »i|uuv Un-r, or the 
heel K. eottiiu; thL> I'in^U at I,; then wtth the «ompa«Me 
ineaaim oS tiie diatan»n (mm the htvl point K to tlu 
exlivnw front point of thn rircUt. as at N ; tJien thia 
distanoe is the lonirth from the hcv] E to tha front jxiint of 
th»chn«k, a« nt F. Noit with yuur ml*- »r BtraiKhtodcn 
draw the tine P, euttinir the extn-mi.' uulaide of tho cinle 
at N, and tti(? point nt K, and the ohwk will hi- perfiwt 




Tbo next thing |o bu L-oniiidiTcd in the dcrtfa ot tida tnp 
lor a^-oleannng jntupoiKw ; thim i* frovcnud by tfaa riaa a 
itm dip pipe K. Fig». HI and 241 ; HuppoM the dip pipe 
to ba 4in., and th? ontan pipe the sfuiic. then the tin. out- 
go J. I'lg. 34.1, will take up 4 iufliea uf the band, that te 
fruin th(! Uip Anwa to the boU pipe or oatgn. as at K 
Fi|t. ^C'J. nod uliw ae shuwn in the wctjon "Fig. -Ut. 
Thi-a yoa must \utni the dip longer than thin to get llw 
seal— whiuh idiuuld never in any ease ho lees than iJid, lo 
l^in. ; lisnin this ouw tho bottom of the dip U SJin. down 




the trap; then vou should have tin., or the mte ot tho dip- 
npe, between tfte botl<an of the band and the toww edge 
OS tho trap [as rfiown at B O, Fig. :ill]. This woold be a 
Ujin. trap, fiat this is not wanted, for 3|in will be plen^ 
for the cpace bctwwn the bott«au ul thn dip and band, 
which, on ncuount of bebg, so to Hpuak. brrr ccnitrniilrd. 
the water will baTO a bett«r euouHng n^<tioD oa the butteOi 
i4 the band, and the band bring aquiiTe or flat, will allow 
th(i mil. pn]i«r, An., to go freely away ; in fact, altban^h 
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jwL lav» only Min. bntwciw Uw bstid rmd dip. tliun) U 
nurs tn.tKt-yniy ttian tliruuirli « iin. {ri[)^. Thu ucit part 
la be o(MUiid(ircd in thr wiilUi l thin numilil U.-. for u wlf- 
iilffffaig trap, oul)' jiMt mile vnuuKl> tu wdiuil Uiu dip, 
wbetlior lib. or Giu. ; tharrfotv. If yau niic t 4ln. di;p-pipe, 
moke 111* trap o»\y wids enough to tdmit tbb pipe. 



The Smari o-Tr-ap. 

Ibsvtvib tM^a wit}> ^>n- lM>rli<'A njul Hsod 4jiin. dips 
fartte tr WOrkfalR out Uw «<I>pa nml lin>l iuNt initBoi'>nt U 
noon* the itip. In this ewtn tin* trnp wi!i pm anrtlilog 
likohr to Imi put Uiu> the (itoart ~ i>t thr^ Minit' dmi^ It ii per- 
fect!^ Mqr clwuitdag, uod holtla fu- Ich tbIiot Lhtu aiiy 
other trap nuds. 

RoIm for &(«r Clwiwiog TVapn— Wwtly ; Tlio dfptli 
•hould be tthet the dlaroeur of tlxi di]i-nipo, in JuUition 
to tbn nfiiriMiij depth of tho moJ, whiiili, in k rurmer 
pHmgnph, I have said *haa1d afit be Imm tbim l^in. to l^lu. 

6iG0odlf : The ImjuI or vidtli of tho trap miut bo only 
juHt wide enoash to admit tlia djp, or aarrowcr. if Uie 
rhtitlnf caa be bocloxl vutwud«. 

Thiidiy : The outgo ttail or wiwt«-pipo tnoot norsi bo loaa 
it! dinnolcr than the dip<pipe. 

Fouithlj' : Tbat when aomeziiig on th? outturn or waatu- 
|upcs tlw top of thin jiipe should be brought up to thu tup 
of too trap, an at F, Fi;;, 2ft, and K, f^K- •'<'-i ii><l ^' aa 
■moQtti iM poanblr, and without ttharp tdtjuh 




riu. Ml. 



Fifthly : K«fp the dip-pipe clow up ta the heel of thn 
tttp, aa diowD at C E, Fl^. 244. 



Badly.eonatfuctod nnd Ill-prapoPtlonfid Q-TrapB 

Befan I preoeed furtli*r, I irinh lo draw your pariiaular 

HeBtiiMi to badlj^-CuiistruutiO or Ul-[inji>«rt"m"i 0-trnp«. 

Plj. W5 illOVB lh<i (p-trup rjiit pivipfltlv VOw\i^ f-T siMf- 



ctteBtiiMi to badlj^-CuiistruutiO or Ul-[inji>«rt"m"i 0-trnp«. 
Plj. W5 iliOVB lh<i Q-trup rjiit pivipfltly vow\i^ r-T 
iilKKiiiif; piiqiniiiii icu a-ill (tbiu-rw tliut tht' diji-pipo (a 



awar tram tlxi «ii]i>. uiid (.iO!iw<tt'"'"^T irii.-ti n:ioiu fi>r t))e 
hir 10 eoUect. Thi? iKittum uf l)ii> dip at F i« nlnu furred 
oTrr: the pfincipul oauhh n( thin is tlic' iiriiio. Ficil with 
th«bcHt-BMidp trap* tbta is lifc^lir to Ixki' plix'c. I bnvcr 
an tfi'inp qvito fnU o( thi> mntliT ; but wln.n plcntj- of 
wmttT enn b* niied, »nd th^ trap properly oonfrtnuitod, this 



ftiRiuitiim of fur ia nutiKly pnivrnted, nliether it be DUubi 
for pnrmitinx saiAwsagti or othunriM. 




I'm. »&. 



Fixing th« Dip. 

Tho dip i* bot in tiro piccoa, ea at E Ct A. Fig. 2U. 
Thii iiiaiili-, or, pnipiTly Ap^akiiiu, Lhndip, alioald W tiinioil 
<ir fliiti^id iini-t iBfirnplimp* (*l&id "tafted OTor." » word 
wed ill I-nndiin, )Mit I da not know the lesMn) so as to nwt 
on the top i>i)d roc^iva tfai? Inlet part of tho dip. Thia 
ehould b« mado for ardlimiy uloec^ wilh -tlln. noil pipu, 
«xit<ptiii^ you have yuur closet to hand. Tbm muiMore 
tlir iTiiiili or iiiitk-l atii put y(<iir dip in to fit uwunliii|cly, 

Thodipi if *'Ht in Urpe qnnntitipn thotdd ho *ut fa tti« 
aqunro <iiil of tho plumber' r4 mitre b]i:>cb, Fig. 161, to maurft 
the s&mv belnjr tme, wbiuh la wry Impcolant fur the 
InLUini part of the dip, aud taunt not be orerloolrad 
Yuu uamicit fix thla ^p quicMy aud jiruperly vithniit tho 
tunipiu. Sometinm, Aawercr, tliui dip m put in ono 

}>ii<itv, but doti'l: fix it »tU<r tlie l>>p U tiolJimd on, oa 
t ia more work, SoMpt tho dip aud top flrat. The 
gtmeral plau practitod if U) ■older the dip from th« 
uQlaide uf tho top, but it ii much better aolderul on the 
luMido uf Iho top. inatimucli no you oan have the buuda rut 
tluuru Mjuuro to the dip where ui» tnp U flxod. H in iklM 
iMitti-r vrli'<n till' Hnfd hui to bo Mldereo, beoauM yo^ do not 
hikT« th« dip pipe Aolder to rintmid nfrantEt. In fn. t, 
there is no ibuod vrhj ttll 0'triip« e-tuinot Ixj nlwnvH uiude 
In thia way. I have deicribod the planning and I'utliuj^ 
of good, rcliablo, aolf-clouiuing O-tnpa; tlio fcillciwiiif f 
is a deeoTiptioB of mahiDg ihinu up :— 



kzJ 



Flu. US. 

Having ent oat the cheeks tuid hand ta Oie proper rin^ 
liilu> ilir drawer and flntMi the lead quite noooui; tha] 
pkoi! tlu.- bende pondld and equoro to toe heol. Rasp 
rounded tig» true onfl to the other, to hare them tlie a»iB«1 
Bue and •qiioro to eaeh otJier ; here a Meall hand-vtoe wjll' 
be fonnd rerj huidy In hold the cheelu together while 
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r&«piii|f : next j<\»t-e, tb(4n aide hy Ma, Bad mil tli«m lQ 
oi'i'f iliL' innidti and ira Qiv oiitndit, im illurtrttted at II N P 
1), Kir- 2ia. Tliuciiliiignt ]( tliould iMZiin. wide, luid ut 
D frwin Jin Uijiii wWr. witlitlir unh'l«iN pL-utniNiidcd. 
Not taki' a t.ii>'K<' !>"^k (.ii)mi.- tiluiulx-m lii'rv usu aa ordi- 
nuTf diuvc hfiok, ntid for "tmijthf «urk * Htnugbt eAgo. but 
tUaii not w good aa vorktnff witti it propri'Iy iM:>it*tnirt(<d 
KBu^i! hook) and k^svu* rotinJ tliu inni/r uno incti (roni M to 
D mill (nun D to J, Uiwii tliu »lin>iiig over Mitl do the 
uUi«r I'herft. Now take llie huiid. FfK- il". whiili ut tJie 
exact lentrtb, nniml tie I'bn^k, or it uuiy bu » littlu luijjjicr, 
unil tliD widtli o! the (li]i-j>i|ir, wtiii'Ii for ii -tin. Jip, nil I, lut 
a mMtet c1 Mpunn', U.- I iiic-hos plut th»> thioknoiw of the 
material. FLmit up buth i<d)|!v>i, hh at A E B y. to tbs 
deRfnd wiiltli, unJ immlUO, mul out tlio liml part I wiiutre 
to AB. 

SomotlmM wkm fancj- work in wanted, tlio oclgw ol tk» 
ImcI ftre rM|)«l o9 tu (onTi a mitrp, but it in lalKitir tlirown 
wtnty. L(>t th« botloTrt ^'lg« of tho ctiM'k bo vpII olmnwl 
utd tbo joint will bu pcrfcnt. Soil avet nil Uie inndo. thm 
tlie ODbode, ai iiinikiM uiil. then tAk« tiie i<Hii|(e Mid ahuiv 
tlic lDllld<^ of tlie ))and l« tho iwnicr nidth iu> you did tlw 
inalilc i>f Uio v|jM<k. but uii botli hIiIm. Vdu hotr wont ■ 
" Iriip-btix-k," wliii'd iH ]i |)iooa cif Sin. donl, my IHiii. lotig 
bj' Ihn. trJdn. pUyi'nd up imaoth. It iniijit, tnnnviTor, hAt« 
•omelhtap to kiwp it frain waqiiiig. A pKid plitti im t'l put 
tvo pieces of Imn. burd througb the ocutre of Uie otuff, 




Pl«. MI. 

Mid aiv to eMlb nd. Kcxt Injr the cliix'k iiiNdn nppor- 
■nort upon tU> bloak, mid, with tro nnnll olout noilit, fix 
itthnv by drivinic the luub through jiutwharv tlic abiivin^ 
will oorae vbi<n ftuldtiriug dm thn lop. u at tli« duto nmx i1 , 
Rlt. 2<(J, and aa Bt A A. ?'%. 24S. T»kn Uif pri-puntJ 
iKinil nnd place the end (whirl), rif coiimn, iJiiiiilil hr n^HJirn 
t« tbf udw!< to tbu bwl i>f the <ihcrk »t H. and with ii -2in 
wiY.njfht-iiviii i-lMp or cluut uuil jad diircn ncurly uprij,-ht 
itita Uin hlnr.lc, aav J(il. to bold it in ponitiun : that, in tc 
mf. tb» cd^ of tbo band up to thit Uwl <A tho eUoek. How 
bold tb« bnnd truly up round V> 'Jir nAge ut ttio cbeak, and 
fix it tlicTK hy drlmg a few mun mil* into Lli<; block, u* ■.! 
B. Vift. 3iB. 

NiTxl pUrv n jAoov of boaij nerw* tie tup uf tho buid 
and B nnall wn^ht t« ke«p It th^r^, aiid tlien aold^ up tha 
trap, which iodoBe BafollAw*! — 

Satia^ VTenytliliif in readlBeu, vith Rpliuh eti*;!:, cluth. 



and r.hipping Imifo, and a. Uffht if you eanaiit nob, whicli ' 
in oftim till! I'oui in auirm iikoiiii. J^'iial niluab uu thc^ auldur 
cArirfiilly round Ibv joint, uu at i) h K, Flir. 'J-tH. nud 
when tlu; hcnt in iiiociv );at up (if rvqutred here unu an 
iron, but v»u will iHiiinlaani to ao this wrk witJtout an 
iniu, bmluj' work Itic none into tho Kilrler from K to F and 
D tiimin^ thi> iron tuuiid and round fo lu to ploufrb 
tho metal into a Miiii-liiiiUd ttatt'l : then lak« a branch oloUi, 
aay, Ijiii. by 2iu. atid wipe from li^'hi to left oi bom 
im to riKht, aa you think proiivr, but whklidver 
wu}-, do it tit aue tiuiuk swivp. If you wipe froni F 
ill I>. wUpii j'ou gL't off at D, tJiko a ■.^i<|>]ilTiff kiiifi* and 
cut the aoldu- »quar» off bcfi^m It tcta; do Llkewiae at K, 




Flo. auL 



8ftnw> pliinbfra wipe frtim aUiut tho cwitr* OT bottam of ■ 
tlic chi>ck, and do it at twice. Somajr you ; bntthft fottOOff ' 
in thf- quirkiTr, and, aa qni«lnieaB ia tha pniudpil part in 
wipiiiff. it must be tbo bml. Havtnir one Dhixk iH)3di<nid 
on, do 1^0 other fu a tdiuilar Diautuu'. by first prrpnritig imtt 




flting tho biwly aa aUawo at V\g. 2ttf. Be oareful that 
tho hwl of the trap ia iquate Willi the Ittiid. and quitv 
tronurUivDl: nvit, ahsra all nxind the ouiaide of tlie Itip 
or body at A, Fin. S49, or L 11. Fiic. 336, and Uiit: a 
Jin. holo aa an air-hcilc, at juat about J, Fife, t3G, or, aa 
at P, :Rg. 233, or where the out^ will bo; tbia ia l« 
allow tho air to gut into tho trap wh^i it is roulins down 
aftiv auUecin; int. Tbianiiall hole it iinpoitant. or the ddea 
wiiulilbe pnwtxliu with the «tni preaaure of tlie atmo- 
H^ihi-rc, uwiiu; ^) [h-j iutorlor air aaaiadaM aa it ooob, 
Isow, lurinK tlto budy <if tbe trap all rwd; lot- •oldering 
to th« top, piniiaK the top aa foUowa : Takp a piooe ot lead 
weJl flattwied out, aoU over tfae (iwlde part em cdgo*. abo 
about thnw-ijuaneri of an iflch lound (he uuilor-ahla etf 
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thaedffM, whicli. whdn anMorEd on Mi« hcdy, ifUI be fho 
top nd*. Thin pntTpntH th» mld«<r uniUti^- ti> tht« [xtrt of 
tM lead while U'uig Boldared oii. Plai-c tiu- bjdy of the 
tnp oa Um top, ulung cue th*i U U [inip>:rly Att«i), nntli 
wiu Dm MmpuSM, aciito til ruunit thu k'p. Thnn mmivr 
tho ho^, aud ahAt« thp top I Jin, witlc*, nsdni; an irgn 
atisiriit «dgo for goidinv thi!> nhnTe-hook. and it i* ra»dy 
for ■udsring (HI. Bint look ofur tli« air-bulis then plavv 
the top on the Uoek m thawM at Kig. 2£0 ; irhiDh 



hand ; take the cloth 'in Ihn H^hi kniid, siii] fnnu th» 
Martiug point taku kaother nloan hwwd and Hnish off dt 
the t6&, <a wbe» jou laft off witlt the lef t hand. 



I 




TRAP BLOCK 
riu. na 

b«n thp hnttrr for hrinv wumod ; new mluh ob th» 
■otider : fint bogin to spliwh it on dowly, then Inr iiwmtfng 
the i^eed uid quuility until »ll w in n tfood minl>]luld 
MO*. BefKirAaiul wnlt fcirnotliio^, attr think of ADt'thiujf 
lut jvur worit. trjbiii: how quli'kljr you cati do it tuul in im 
fcirnwnsacntaM|>o«>ihla. If p»i nr«(|uiL'k]roneu sptufa 
on •!] TOund, >nd ^ iip n gwH) hnkt uul vipe vdthout ttn 
Inm ; hut if vo>i] (Annot do nil nt imiv, iplntih nil n)iind and 
varm up with the iron, and wip(> ofi frtiin ri^ht to left, cbin- 
mntcdit^ at the outgo comer. If rou cnnnot iuhiih)^ td 
vtpe it qvieklf cDoiMtL thie vay, epUeh half at b limu and 
idpc^ but loa?e euffiuiimt wilder uiiwip«d to liC'^iii ninnn 
with whm rmphtnldn^, and korp rhia point in a fluid stnfa ; 
then wartn op a)caiii willi t,hi> irrni , itnd Uninh, tJikinf; care 
to WbU warm up tlip inildi»r when* you onintni>nr'«l ^) wipi*. 
■a that it will nut look miivh nt thin point, ll'iiiiiir wiiiod 
all rouud, trim the bokto load ofl tho top, whii-K iivdiilil be 
all thob(1t«r if yonUT* aninfh or *o i but nl ruiy nU, 
tiin it off cquATC and tmo, or pliuir it nft. 

N«tl i* thn dip japjv Fur thw ugnin nrfrr t» FSan. 21 1, 
14:1. and A it. Pig. '21-1, Whoii nildnrin); It on after the 
top k BoUnrfld ml, it i* norpiwin' Ui pa«ti> Kome hrowu 
paper onr the •older hclow. tn Vcrp it from falUu^ oB 
M (ollawa :— 

Fint pivcnra Maoo P^mI Mtiiiil limwn p«|i«r, put iridc 
ewMi^b to^onir th« snldcrod flnn^ imd on thi> chovk and 
top, HIT )iR., Uwii wink it iu wut«T until It id Aoft (to 
hon^ (t* ioftMiiaji work It ))f twp^n tli» Antfprs) ; now with 
•one god paste [m* Pluiuhcw' PintUt]. put on by oprcadiiiK 
itwUb thnMNdiift«r, pMtii tliL>p4i)>i-r and pluL-e It on tiu 
taUn in Mui-h n iiintii»-r thnt it «aoiu>t, when in a mclt*^ 
Rtat«, full nwaj frv>ni the lead. 



Wiping In the Dip- 

Van aphuh an Ibo ini><itl until fna can fwl it all nut 
and aodt, then tuhn a dban awwping wipx with the Ipft 



Putting the Dip In 



Q-Trap borope Soldering on 
the Top. 



11011 method of *ald(dnx on the dip llrit la far (he beat 
plan, if yim havn a proper tr^-block for the punxMo, 
whi^ i« nothing moro than haring a hole vui Iu it to alltfw 
di* dip'pipc to drop thtira^h ; and if juq anauge it 

Jira|ioFly fur uni- trap, yon con mako th« bIcKik tho corrcot 
ini|fltt tor jftiiijnngthorightdiinth nf thedip, thatU to *aj-, 
fnr Sill, tnpis thit tn\> of thn hWk Hhould be SJiii. Iii|^i— 
hrrc yim nuiy put in t.hr dippijn? in one piec*. or, Jf jon 
like, JOU can loldcr on tho dip*pipa from the undenidt- of 
your ton, which will allow Uia boatd* to go down with 
nqtinl thidknuui urnr joimtii, but thn avil attaiihed to it ia 
tJiiit this Huldcr iwinc* in thn wn/ when aolAaiiig oa tlw 
top, and dum nut look m well. 



O Hunoh-T(«p: 

This trap is made to answer the pnrpoao of tbo lO hunch- 
tnp, Fi^. 31B, Ac., inpoMtioiaa wliMothepipoiHn<jtiiT«d 
ti>b«(^titiniii>diii nntniKhtlinp. Fnrmodoaf^oonjttraialioiik, 
Gonunoiioo h^ oiitting thti ohucks and outlet in one {deee ; 




tla. tit. 

then solder on Ui« bock baud D H . next aelder the truut 
baud F A I K tj> ttnn th<r oullct lip f ' nftor which the buU 
hack lieeo A R ; you miut t^R^l put the top on aa In an 
ordinurT ^-trap. ThiH trap ih uliu wvll adupttvl lor ■1M^ tu 
t-owtk wiinrc the eloaet ur urtual, dL<! . w hiIubImI iu a nveaa 
in the wall. 
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Th€ Tl-Tpap. or> Foot-Trap. 

This ttap [Fiji. 253] -rhidi exnctly rpsemblp.i tlw letter 

^, in in prujciplf tbc same us tbf ^. It is kuQWii in ikidic 

duljicta na tlic " fwt trap," fi-r tixiutj rtt tb? bf(l<mi of itftil 

and nis>niit(.T ptjvn wKnn contioctin^ with drain*. It ia 




Piu.2li:. 

(utonlAhiiiig to find to what «n MinniiiMU ««> aoniA of thMO 
tnipa wcETft formerly tna^. 1 took onn out of ft nerrontii' 
hopper, at No. 10. AddiHOii Itoad. Kifiititi^im, vVx^h 
wdffhnl I3(t lln.. wluUl nt uUii'i' Linii-it thnan 'tiki IrujiH tii» 
to be foniid ol imt mure iJinn Qin., vrdiflunK »i)t more tlmn 
16 or U lU. 

Th& proper nulbcd of ttrikin^r thia trap oomtit ia na 
faJlowR ; 'To moke a 9in. trnp, uprm tkr> cmmpMMM 4|in-t 
and diuH-'ritv tfaa irirelB A, Fig. 25^ : tlrnw tho tap line a B, 
cultinH thn dnlo m diown. Now drnw the water line 
P, wliioh ia gtiapnilly thr um of tho dip-pipe : ttutl la. 




yiu. 2&3. 



■Muminif tlicdip.pipet«'bc4iu.,Tout>l)<)iiU k«ii tlic wntrr 
lino Jin. fT^^ff» tof^ ^'l'^ lh<"pu^li, if m*4.M.ytHiry to tct d llttlo 
tiuiKt dip, j-fU ijuiy iHJik.p n a Uttie bluhrr. Ni-xt, with 
tliB wuiit nuliun (^Jin,) stnk*' tlii^ um H V, rutliiin thn 
wnUr-liiiit, niid ivlm tlici <iitt3idK ol llir Ant inn-Jo, ■■ 
sbom). thtn Ktnkb the LmI lini? K nuan: with tli<> top.Utui, 
and cutting the ritvlc, kIbu «tri][« tkc riuUi-t end tl Ci. If 
yon prefer n Hhnntrr oiilbni) ciu-v«, art Ihe oompaiiK* at il 
knuUnr mdiiu. 'inn tmp u nude up in thft iBina way aa 
thoO-IiMp. I'xccptjng that tho wldcr-Une round the top 
dooc nut join 

T-Trap with Solid End. 

The object of ihiR mfU ot tmp u> tu mvp n hend on tho 
Kid- pin'. EU-a in duiiL lij umkinir it with n nt'ip <>r i>>Ud end, 
ana InuuK tliv auil-pipc. riglit down ■■■ at J Fig. :»1. 



Maki> thw jnint F on tho botton of the band (wbii^h ahould 
hv Htriiis'lit nt thin ptnntj, wipo round tlu clieek, lui shown 
ut i''. On cucvful not to h»vo any ahaqi anglm, and thai 
the iTsp M not widnr tlinn thvoutlut; alao tliattbeiwil-pipe 
is tiiodin n Unf witli th» aolid end. On tho tip of thi« 
tmp u (diuwn at L n deaaaiag o^ and auniw, whidi 




Pic. 9U 



snawer two pnnrpoaea, &BID0I7, to (Hoan oat the tnp knd 
alao iha aoil pipe. Ot counm thia trap luuat l>t, whim nipd. 
properly ventilultil. and should iho Lup luid Jtnw not Iw 
nqulna, tho vuuulatiii^ pipu mujr )>« fixMl in n line with 
tilt! »i>i]-pip« J, Somc'luuea llwae truM v«a be nacd udTno- 
tagMualv oT«r roil-pipM running at the baok of the olo*ct 
in « hiiriiuntal dirctjlion. 

Yuu will noUua Uiat in tho [urnic>r ilhuitmtion [Fig. 304] 
of the old ^•tnip, that tho rinc to thu outlet ia mor^ more 
Huild<ni(itain the uld*f&!iliioni-d Q<tmpa [urc Fifi. T-Mj) tima 
in the nboTc iUustmtionB, which u & good cbcck ihonld 
ibotc tmps bo nuide tcfjt mall a^rainat monentaming out 
vhen fixed imder valv« doaetii. Of eouna the patttm «l 



I 




the« trnpa mny ho nnt out withuut tiro outlot currod Iin», 
otid by nukinjT Ow outgo Rtmlgbt, aa from J F, Fig. 3i^ 
when it will )i<> irapoaaible for it to miniuntuni out, and 
nlmtint inipfiMiiMn l«i slphuti out, U>i'jiiiim' tlien tliu ourred 
line D KTH'fi a little bitcK tuwnrdiii tlu' iniddi- of Hie trap at 
the lint F 1, wllicb t^-iida to tbmw tht; Kpluahun fruu tho 
otr bnbbloa inward*, or towiuda tho dip. 



The tcilpte Trap. 



Thia tn,p, aa vill be seen. Lb a »|>irL'!cs uf llie X-tnip 
to one piece; thvOBigo, aalntlii' W'liup, Fi^. UC, la inudo 
with a nacj) too f*y cur?a at tlit uittlut. If ttic curve- 
linu U. Fig. 2&tt. bad bom brought neaily direct np from 
V tu the lutUir R, then this trap would biavL- bwn one d 
the bMt to b» found In the nijuk^t- A» it m. it ia ■ ttooi 
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trap far filing belov hopper, pui. arotlmi muili olwttt*, but 
iBtkilvrhai tSiiruldcaiuiacrRDoduiitapcctNattaUtv, vii,, it 
W not BuitaWfurralvvduioU. I ahuuld blao U]t« to *e« moro 
iltp k;t«i, lor tlKMw which 1 hsTO noai are bartJy }ln., bat 
thui uKBot bo Hid to bo tba btult of UiQ ioi'eiiloT. but 
tfaBi df Ute m^r. Fig. 367 u *n elorntiou ot ihe EoUpM 
trap. 

Shallow Traps for 1\n Joiats or o-Trap 
with Flat Dip. 

Tbia tnplMUiicinjo^iiui*^"^'''"' I <^-nuuc3u')! by Kituik 
ny nadcn tbo proper inatrucUvnn f jr iin uimiufiutuTv. 

Ibka tba bod; [Fi^- '^&H H n J I, iu> jou w(.uld the 
bodjr «f tho O-trap, and thai wipi^ ui the inlet-pl» Y. 
How Duaiun ad frum U tu Uui fioiil ol the dip, aiul wlUi 



Lot Utc flkt dip or toDAiie, Ktbo placed -I {io. fran tlieheol 
■t U, aiul 4jtn. down inti> Ok- livp , Uua I<«tmi ft vpww «f 
3jin. Kt tho VittotD. Tho width of tho trap should be Un. 
Htmi jou ban n fpwe rniind i]i« botlflm <rf '2(iii. bv 5bi., 
wlijcb will «Jlow anythioK M puM. under aidiajiry I'lrcum- 
stuicMi, from tho bfuln inlu Um trAp. Thv dui^ of the 
tnpahouldbouvtdoiru Slin. ri^bcauroM th« fiuiit uf Um 
txnp. Tbia lo>VM an vutU-t vi 3Jla. by Ciu., uhioh U 
plttaty largv MkoatriL for tho |Miq>ow>. 

N'ttiiw, — Shonla jdu wvih to conTeit thi« atyl* ef trap 
intu a V-tnip, you nay da m t^ cutting the alot OK B A to 
a V flhapo and paniDg tn tfae ]Aeoe ououraiDgly. 

The Adee Trap. 

This lit an AmeriiMUi tnp, tbo action bring that of tlir 
O'topt butatadofaihalvQ*, a4»ho%-aat AB,fig. If^D. U 





Pic »«. 

a aav est Qte cbvek dvwn to the depth yoa rcquin> (or tbo 
water lock; ihra cat the otbi-r aide, ftnd finaUr, acTowt the 
lap. ftvpam a piMc of itcut lead. K, jiut wid« onaufrh ia 
drap into tliia out, and bum it tbi-n>. ur. witli & tiiiijKv bit, 
wnmr a good thick wun nil muiiil thu i.tiL'Tk* luiil liip ; ur, 
ibuald yim prtfor to wipe il in. li-t tiii- plnt« >>riirnipnml pii 
that H will atHid out ball an Inch »Llrviuicl. Thu pliktc or 
flip may bv aoUvPcd in bvfvtv tho top in wipi-a uu or 
afttfrwarda. 

The tthjttt fur ma)dng tliin riyb) of tmp in to obtuin t)ii> 
wkhfa fur water puaapi in Khiitlnw Irapii imtw tlin diii. 
wUdIi albiWH anything to puw fnini thn inlet »ido to tlit^ 
bodv «( tlir trap. 

Thia Hup in nrality in ■ gipJvon, nnil shoubl not bo mode 
BLotv than 8b). deep and 4in. widii. Tiiia trap tiuiy bo umd 
(ur Kidiplscca iw iwtwow i Tin. joiKto, and may 'bo modr 
the aDallM of nil tium amA in nbwHi^ but wlvoi lued for 
Hb. joiM, the (oUawin^ i* tho nuithi.xl which I Hnil w<Frka 
ImA after fire ytsm' rxprtienoo with tb<Tiii upon oonic 
protH-rtt ImJIt liy n Mr. Uur»t at New Uiinici. N'Jtioo 
that th^ rbf«k in thi> fiifiiro [iM] ia dnwn to my luunl 
pattCTU for Q-lFBp«. wbit-fa niucaTTn forOin. jmrtJi, Una- 
■on tram the tmltum u]) wivn itic.liiu, und slrikn n ritrbl 
Una, H J, which nilucoa the hpiKbt nf the trnr '.'tn, ; upit 
Mriku tliv bed linr, M I), rninan} with iho top line, and n-t 
your cowpaBc* frutn thn heel point. If, Ui the «itcmal 
perifhtTy at tho front of Ihir tmp ax vo<i 'lid in HtrikiriK tbi> 
Q-tr>j> ; with Ihiadixtanco work off tho Iciiutb of thn tnn 
■a at J. Now draw thu mitKi) lino, nittiiiff tho point nt J, 
■od tba pi-ripbery of thvaicle. iheabapobthi-a ociuiplet^. 




ria ST 



Via. as. 



ia tho dip pipe, S tho toU pipe, C the coir«r, B lli« body. 
^'hil« not wishing to My tmythisg derogatotyof Uu« trap, 




Pio. IM. 



I novGrthplcM thinlt that It baa a fault, namely, thnou^ 
pipe oanlug up to thu iiuitiC b*. 1 tliink if thii baiul won 
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taken up as pet Aattvd liuii V. A, tlic auil woulil bavo b much 
better iiLftiio*i nf tnrttliiH nwnjr. Adi'e vloitiu ui unn uf ihv 
STuat m(?rH> of hu trap ttiiU it will nut, nipli"" out. but lliis 
biivtLuijrif aiibir-p)|>«iiiu*cd. UumiMur, itwiU uvt wuve 
out, vrkiUi u ft givflt udvoDto^co- 

The Composite Trap. 

Tliis trnp. Fijr. 2fiO, im lirf.im (iIbiu^ihI. b a camponnd 
of thu Oi'iuid O-tjni^. Un cxiuuiaiiiioaot tliufiguiViStA, 





jiJ Flu. ■JIW. 

F, B, it will I.. -■ I. il.li ir. th.i inlet imJ hwl jxut o-f tJiiti 
ttitp that it in umik with itiu tint throut tit U and K, the 



tLVs.v eaaitv withont to muob of a ^to. This trap Is cull; 
moda Id ttie fulloTing miuuier : Pint nuke chu boAj D, 
alUsi the fiuhion ot uie O-trap, then mako the knuckle 
iMoud J K L, but fUt «t tho t&rout R, Fi|r. 2M (as nbo 
ebown at I^^r, 198), and wldur or bum it to tlie heel of tlitt 
\ioAy I), u xbowu at th* titi« H, I-'i^. -iem, nr it Mn bo oa*t 
in (ino piooe, or t^ iSMting tlii> dip miil twxtv D in ono plcne, 
uid thfin by buratn^ or soMcrintr thi> top ^ on aftcnriinbi. 
The (iHiffo of thu trap, m nJim the □•titip, tOAj be on the 
udo or tibcck to suit iho work. 

Bvforu I piootcd witii a furtbvr diHcriEitJuD uf Irupv, 1 
will ffive you a fow tittonnttutji; ■iii]H'riiii('<il>i on ^inliimic 
aotint, inain«ii1s nf walw in tn>|M, jco., aft^r wlilub 1 dmll 
pnweod l« desoribo Kane of the smalter eliua of tiupa In 
gvnenlusa. 

Experiments with Cloact and other Tr&pa for 
Illustrating Momenta, Waving Out, SIphonage, &o. 

When eclcBtJag the ttn\> fur n wat«T cloeot it b rerr 
important to knoW That kind of doMit iji tit b(< ennnXoyea. 

FiiriiiKlimce, itviilvn nltHuit •liuiild huvt it tmp which wpnyf 
HjfiiiTiat » jiriiiH iir inirmcntiiiiiitur tiiit, nhirii will bo KuiUly 
iiitdi'ivitO'iHl fnim tlit fulluwiti^ dn)m]itiT)n mid dinxTnnui : 

Wh<!n II (iiU und r»lTii ahmcl in fioird over ii trap, and 
the inlvu opened and then fliiddcal; ahut, thir uioniont 
thi! body of the water u out of Ihf bnrin, th* wit** in 
liy itM own muTDogituin cHrnt'd furwun). whiih muy bo 
mxuHint^Hl fur Hjt foUon'it : On littiti(j tin- hntidlo "W, Fig- 




na. sa 



OUtlfoport i- ■ r-rli-n -ii.irl.:.! I). thi» dip 

KJ, Pi)t. -^l. .■■.-i-_ :'-; aiiii -■ti.iiiihi, lui.i.vi. a* tti iJm 
tbn<»-quari«r vt out^down O^tJap, it ^ows tbu euil to gal 



3K3. It lMinin> up the Invnr H, with it iJio tBDUvglttQ^ , 
•nd Uu- r:nink whJrJi wnrha an nxlii li«viii/ tlw loOM *■!*• 
F attached i tfaa vntor tlicu nnui tlic full boro of tho dip- 
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pipe into ikf tnp. rtrikinfc MfruBal ths ImiiiI nt D ; otltar- 
WMe, if not tta the fc«nd. it 'VooM pioecnl mwvfd mi 
bwBifwtoJ by Hm linM B S K, tig. i^-i ; but hi tlm twnd 



V woi 




Fit. >M. 



It mmded Ui* v»t«r in diroetod tawnnLi E P. whom ft 
woiUd, If uot f or tho fmtit of ths btnd, ptuu utf in tb» 
Undent! UiuF. E r, bttt it is gtu<l«d onwnnl until it r-rnnwi tn 
ike jMtnt uf cooUd with tho tangoBt line L ; it tLcn rtriJicw 

off M ■ riftbt UOH, AAd dlwllM U[l ■^»iiwt Ibfl top, wliui tt 

it fcAeetcd or duown tmtsk amiiut, an to tpeu, It* ovn 
Uh-jfMMg pr wn w i . tn what I mtj raJl a itilo of eddji' 
eoanalon, wli^n it Ii> |!t«ally n^tnrdMl. mnd paaaesmit atthe 
OOtso If witbout Mny nim M Iimb uf water wtthin the trap 
tnau tBotnuBtuiii, Ibat w, when tUvd luuLur elop or ralro- 
olsante. 

Kcxt nier to S%. 36< ; lion t}ic bulf o^t^s{• uf fiully 




ho. SM 



di^t Au i|iolt»a of »t Flg.SD-i) it flxoil m thnt rou may sea 
one of lU otOb. tkippow k nlt« ulooet u at tin. '''C'> "C 



■« at fV. UA. to bo lUtit ofvr lisB Inp, and llie lisiidle 
pullod M at Fl;. 202, tlia rnntet woold rudi ftm-aid 
tgnuda J> C, Hg- 361, then roiuid tho hwl of Hie Imp U> K 




Fra. MB. 

■od ifedkB vp afainat F, wtwre it owEnir tn thn thnpe 
of dia tnp, will ba diraolad oiiTard luid uut uf thu trap, 
Wvisg It u tliowii at E X, 1%. iU. 



Sad Plixc«ft for Air Pipe*. 

Tun run nLitly iindcTKtaiul that if yva 111 OB nir pips 
in tbv WAT uf tlic luonirulum Una uf tlia water, that tliu 
irator will throw up lh<j iwlid iniittvr, nanh mt pHpor, Itv., 
and very matt obiua tltn Atr-ppn lu t>miRi« Mocltra np, and 
(HiHKHiutTntlf tw'tDHi. Kianiiiu) I. in thn Bbiiv<> fi^an, m]m 
F. 'Pift- 2rt4. t. Kill. 26.1. in tliiii In** dnwlnn, i* Iho 
|irapDr poNtion for the air-pipe^ nt nioao U> the rciimd joint 
of uw outgo ■• poanbU, ao bm to bs out of tlw war of tho 
nMnumtam, Ac., but, of coono, it ia not roaniivd unloHtho 
length of nutgD pipe m long«r than ithi>wn in tho tignie. 



Stop-thpowing throush W,C'». &c. 

Seonm of tinm I haro bMiti ooU^d oat to e»unJn« scmnt 
alflp and other oloMrtiL and ha.re bmn puiiled to flud out ' 
tbo CIHU9 oS tho MOiooical rtlnlo^ in <xiUMXiiieULi9 uf |hu trap 
boconih>|f tn-aoajod boforo 1 have had Liiiu; Ui ^t to tha 
houso, and os cxanuiAuir the tntp« for alI-pipv^ tbinkJint 
it miijr bo iiiithonafp-, I foutid Ihom all ri(;)it. T>ii> rmann, 
hnwnTftp, in now quite plain. I^ n pail <>< wat4*r ho thrown 
down thn W.C. iMU-rioMpl. Fiir- '•'<)*■ 'U>'1 ">■> haiidlo drat 
down Mom tho trap in rouhBTpid, and you will And 
tho etinh Dinitt riw. Row ofton ia thia dono when (hrro ia 
no wbUt laid on, «r diirinir tho time thtro ia no walcr 
tn Iho d>U-in ? mil) flpiin, bow r>ftJ« in cJto winfjir tim* nie 
wti tihlip'd to flush out ibc i-lcmit durin|7 tlm limn Ibo pipna 
niv fmiti-n — hntttT Icniiwn tw hnnd-fliinlttRtt F All ifaoM 
poinls haro to hi> r-onndoml bcfom flxiiiK Ihi' trap. 

I nwy hura irmnrk ihnt I nrvrr £i the nhl pao dowt, an 
ehown «t Pig. 261. but wlic^n (uch hmvo to be ftxodyoa will 
do well to exanino buiacr'i impravod land of pan ckwct, 
made in earthenwan!, aud whidi oan be teadflj eteuand- I 
have, by the fomifuing ciatiiplM, abuwa you mlfiQiant 
to put you in a poaitiun to kb Uw efleot of momratsm i 
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•Hjr gvin^l uulUU to Irups, m illtmtmtcd in Fi^. 'id*, 'iCht 
fte., but in ord<T that you mar t'lenrtyiBW what iftmywit by 
flu* rety impurtunt xiiLjeL't. uUuw tii« to rvjitind vou uf ouo 
of th» nrnt liiWK u( luvticiti. Wf ure tuu^irtil tu ilinliDiruinb 
the mMninjT «f the vnni " inurtiu," wHich is tUo nuiiplti 
ra^»tAIiQO«f RuitU^ tu u uliUDKc (if eUto, whvtiiiir of iiiuUou 
Ot of ml. Let u*, (or Ulv purpuau vf tliis urf^univnt, 
exuniDii T^^. 266. 

Intlin biiUom ot Uns trai) tlioro hIiowu wiL hv «»n the 
wnhT, K 1) C, njijiiirmilly Hlaliouury or in a Hiatfi of 
injiirtii-ity. Iti Ihi' .lami! iliub'niui -wili hI*) Im noUiNNlltn.- 
tvnUir dnblitiiig trirtn llio viilvt F. Tliin itibblu ia nut 
cnoliKh \a un^ndot Eiifiici«iil mcnieuU tu intituiitljr Uiivw 
out lAo vbote ot tlio va-tor within Uic trap ; therefore, Uio 



uf trouble ; ot (x>utgc, there are ptaM« wlinv Riich tnjM oan 
bo dikmI with sairtf, but on no iu>ooiint ojui Ifaev be nsad 
bclmf B vnlTe oloset, nur bvlovr any Idnd of olooet bavliig & 
quick tuniitji]i)f Valvu •iiniliU' to Ui»t shown al lii, Fik-'-WT, 
whiiih, uitlmutrh mil kuown una viilvodostt. no»efS>sl«» 
in one, tuid if yvu jiuU Ihu Laudlu, tliunbj- liftiog ths 
Talvo of the eln'w/t, tbii wmUt, liki. nil dlli.'r ati iMtoncw, will 
obey the (kfiiule Law c<f (jTHTrtntstm— it will fuli, wiih 
unMlcrutod forw, oiiwanl bjwjird" R S ; liiil im the botlunt 
iif Ihi* tni]> in njuiul(<(l. ttio wiiUir la cuixtly tiinicd out ot iU 
■Iniiifht liiii) ot juith, from B W C D E, Htid at wvcli aue- 
naniiro iiuitotit will Lend tu fly oS In duu pnrportiiA to 
the HpiKxl. li the frout, ixvtu £ tu F were col kwn^, 
itwouMfljr olIatttutnng«nt, EPT O; but, u tbo front 
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inertoa of tlua water cuinut be ettiil to be aoted upon, n« 
tt ohonlii be, hj the incumiiifc water fnim tho vnlvs F, und 
wbracvoT tkutvaiutraintucoure, thnv isMNwlMtaRCdbro-agltt 
U)lu pin; which In known In iDer^nicit na Tonrtion, and 
wliiL'li in tbin vaac is tuUtlly fuUl Vt nil anlf •diuuiain^ tmpK 
In this Utu.itniliiin luid (-xpliLmliun y'iu hurc r rXivtr iminf 
ttiiit Hit- Uandli' ol Uiv diiMt rJumlil ht- modiTntotT iiuicft nnd 
fully jiiilW uti, in order to tvniile nil Ibv wiilcr (a [iiub full 
bore and TUptilv into tht tnp. n^ tbnl t)i^ iii(i<ii-tit niolii>n 
dinwted from t£e mttr in th» iwunu nliAll Imrp full pnvpr 
lo eocpel tlae whole iif th* fniil waIvt (loutntiiol wiUiin tlie 
onp. Thia nppUee ro nil tiwp*— cln«rt or otlierwii*, 

T^eftbure tmii tnarcecinta ficnrd and Deiit'e iin. CshI- 
1«mI Knp. whJuL 1 liavtt proved to be « failuiv (or nlop 

W V^T«-olOBOt«. 

^Uiiuudi liaro been fixed jwrly, utd Mwtn no end 



flf tb^ tnif impounda tbin water, it Is agaia tUriKtcd (lom 
the point ot ouutjii-t, II Q, townnla tie tan^nt line, LTT, 
wIm^i il iijfiiiii jtl'd-." TOuiid (iii.i tuQ owij, ourvcl liiw O JTT, 
and tlirvL oil at tho tJjingi^nt, L M, as tbuufcb it wore a stons 
from n boy's gbn)f . 

Nun llip ^Q*i-z ot tbia ii, that witJi a. obmrt-baajn half 
full lit water, liariiiK a raXvc fixod only C-in. from llit 
wiitcr-liike in tbo traji, on tlie valve bdiuc pro]>crly opnied, 
•» iw tv oloant* th(> Imp, Uii' whUt will pdn anfficiuut 
v^llv■ily to >wo«p (inwniCl ; luvA u thci* in n'A Mlfficient 
muition. nmtbcr ny fri<itioii nor hv the nirvvd line* of tbla 
p«itiiiulnr tnp, tha momemtnin of the water la imchfcked, 
and poiucqucntly the tnp Irft wiihnat aufHcient water to 
pnrcRt t]i« ur vaatmim, m ahown at X. Tiic- i^^ Now 
nippoM Uua Ig U B ftH ot b1»p«, it will hnm iLc 
eflnot. 
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Thin Kflult Is palpablp if voii milv nnuidRr tbn win((ht of 
tfao water uud Llie i!urtti< of thr. tnp, irhirh avty Ik- rniiL* 
parad la * bngntoUif boll pawtng rvund Hu: head iif Ui« 




' lei tut cxnnuiic Tig. 2&S. 

I u the KJipiM trap, tu whioll I would havo tnutM 

t, witil I diaoovy^rd th*- monMiitiiin of mt«r in tmp*, 

jMibeTnp-TMttii0ODngc««a,heIdatMoMrH.J.nillHn 

•adBoK'>cHUfa]iihTiu.'nt. on Oolaber 18. 1881. Wg a,rv told, 
Mill H in li fnrt, tliitt wiitcT vill ulwuvn jjom oiiwanl iii a 
ntmif^t line unliivi it luctta with imiuo Bulmlainit- t« ehotk 
it ot divot ita t-9urac. Nfw. BUpi«j9v iliia Uii|' io hv ftiod 





fid. aw. 



kebomt at H, Fi)(''^">1>A''i«>c''i'' 'Wu C nn tap; thi<M* 
I fill thf iMiafat knd lift tho (ti)l-ali«d vnlvo nsehiivn ftt 
iff. 2/3, *M yau woald wnv it a valTfi-ciloscit. and thiu 
fin tlir pipi- puTt -I. 4. S. Ttip whUt on fa1)li)K will iitrika 
MnuiMt tha InltnRi BC. T'ly. 2M. ami wuiild fly off nt tha 
Unxant-UnvOr.tiutMiatAvW-tTitplMfutuKivriQdto, itia 



by Ili6 TBiy any rttrvtf. E F, dIrMtod In th* Um F LT K, 
upagttfaut the rminibrf top, II. whealtU n>>d)recU!d to i ~ 
outcn. T>iia, I tliiuk. la quite '.-lear, and wUl be rod 
mdentuod ua tatrxvai-a Ui tbn <li»tL<d linos, ehown In ray ' 
diAcram belvMB £ sud If, Fig. 3S7. 

Sow TOu b*T« BMit th» frffmit of wati'T piiOHUi^ tKroiigli 
th« cclipec trap, noxt Irt us oramino th« u trap lai 
UliuitraCEHl in Pi;. 2SI). Thia is Lhe oompMo 4 -In/ 
CO-inip. but owiu^ b) it» dispe It is extruiaelv iiiinulliiMe 
for xi^ai-ral wdiIi. ia nay noLhiiiv nbuut Etjt bttluj^ ilifliciilt Ut 
iDukt.'. Fur iustuue, from outaldu tu oulnde, ur S tu V, In 
l&in. ; tlLvn a)fun it i« a.t l«Mt tOiri-dMB— that ]■ from th^ 
tap AtO Ui tho bottom At K. Lately it has luidergonA a 
Nli)f)it alUiratloii by the liHodii of Hr. Daniel Emptagi.', of 
MurgHti!, wlia )uu oorred the outjOU to D PX, Fig. 360. I 
may hctv nnimrk tLet Uieie tniM lut (fxaeUcntly mnde U> 
ahnmrt rvurv uuntti tabic aliapo by th« patoiit«d pnx-Ma ot 
Ptodoriuk NirliKni Du BoLi {itca Ilg, lD:i], and wold by Hr. 
Q. Jcnningv. 

This trap, owing to thi? top wirt Ijninff mdili^ly turned 
biuik iiBUtG, Fig. 'ioy, reflects tbo wHt^r hnck soniovbiit u 
ill tho Q>trBp. and so prcvcntn maawiitmiiio^ or waving 
nut [aim ttee tliti XJiti- O'^P ^t F, Flfps. 227 tuid 228. aim 
Fig. 373atL«<:.] 



Tpap-T*»tlng, 

At Mowra. J. Ptdlim Jc Scni'a iMtalilinbinPiit in OL'tobcT. 
IHK1, then) WW orootcd a w-iiffuld niKmi. -ifj-fi, in bright 
with Mil pipcH Imdintr frnm top f bultum; up<m thnn 
soil pipoa w(TC fl(t-.-d bmnulicii witli slip-jointn for rtxxi^'iiir 
any kind of trap luitablo for tinnff bctow a rlow't. nuv^ 
hranchoa Iwin^ ptoi^ evoiy i ur ia>n. up the nnl pipn for 
tho MpeoLa] purpom of pxpnimcmti. It wiui itiy good 
fortune when attendinir to tmt tiiv %-iinons tntm. to hara 
met with Bomi! of tlip beat pinmbcn now in fniriii««, m 
also nieuLbon uf the Notional Uvolth Sooioty, and it aSotdl 
UK giwat pleiMuro to kavi* tli« npnirtiuuty ot informing isy 
n«&» of tha various i^ffncbi tit the oxporimeat^ on Out 
dilfeivnt traps. 

■Some of the self-TOlont" "Sunitaiy EtipnoOTi" lad 
" ?ni(^i«I Tluintiun ' will bo uitonislioi at the mult of 
tliL'tL- wmidly pniotJCiil cxpnniodiibi. 

A, PI|i. JiO. n>|>n*ioutit a full-sl<ed Shnrp'spattoni baain, 
H^iti, wid>i>aii(l I'iiii.dn^p, fiitfidfmintkAtitpniiinftlin basin 
tt tlici tJ)p of Q-tmp, l*in liit|h, und ornr n fiill-rimd 
Pullun'4 caat-lend 0-t"»P " thr hf-i^ht irf tbn uiiKpina 
(rotii the basin A to the foot of tho piptt is ».S-ft, riip 
butluni uf the bdiJn was pliisgod, the bilmn thon lilli:d n-ith 
wutLT, iindlaspltoofaU pm^, and howevor iiiur:h wnltf 
wsa applied, whtni tho ping wad niddenly Tctaavcd, the 
trap could not he finntiHi of wiili-r iicir the wRlor>MK] 
deatmyed. evoa whr>n tb>ii cap C} waa iiuh1« air-tight omr 
tJio lop of the soil Jiipp. Tlif mwnu why it cnnntit lie 
olphunvd out is niilpnblp'. for on nrfin^tiiiti uiid \<t n7f<:tctir<a 
lt> I^K- 28(1, it w doFir tlmt in Q-tnipB mndi.' full Hid- to 
piwi-iil »i[ili'>iipi>(i', lliitt v'lii eon only riphoa the wut^r oitt 
which is rantiLinod wiUiiti thii dip piirt of tliii trsp. On tli« 
oppcwltSBide wn«nfbiirwnTTl)> flxL<dii.u CO- tmp. aniiuHJiuii^rti 
we eiideS'inumil l>i uau-nl tJii* trap by siphuiin)!^'! fruin the 
Q-(rap. It wan found imfion/ilik, atthuuKh Uid cap wita 
qiiilL- iLirtiirht itho rcunoa wan simply bnonuM- tlie dip or 
wiititr-HiiI III iJii^ (fi-tra.^ wan 2|iu. ugainM 1 -in. in the 
O-tnipi, tli.iniforo tho nAwMasi; air tmtha went throach 
till" Q-tmn wiliiuitl affoctinjr !t»" wator-aoal. 1 should 
stale that it till' fliji in the O 1"-' '"^ muuh, thu tp'trap will 
iflpiiDnout. Mr, Biuibiui trinl tbifieipurinumt witli suother 
Q-trap, and then the O) atphuuvd out, whivh prjvxH lliwt 
It ehoUuw dip mutt bo given to the Q, if it la to itupply air 
to pT«vr<nt mphioiuige in the ^-tnp. 
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For Uio next oiptTimcnf *«iini* 2Jbi. Mium ttanm wore 

DT ani> iHwiu tit itiibT Tbcii nnn UaMpooiiful tit luk wnii 
ItUood in t]i« lmi>, wlui-li iMuiml two baalnfiils of wnhdr 
to tbomui^lr eltuni* Jt. Tnra we placed ■ hundful of 
o1(Metp>|Mr mtotbvdip p&rt uf UietnpjwUebmawMduid 
awn; by one anil a ludi Iwaiu of water. 



H 
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i\\ 



Flu. ZTl 

A lunuo-ftuiiiol 3-tt. G*iD. bj S-ft. wu put Uitii dio dip 
of tba O-tnp, and wiu thtjruughljr yrwihvi mwbj with 
tlircc porta of a taunn of wator, to tliat tho aetiuii of Uie 
^- trail '^^ '"* •^"'t'fivd a* fnllnwn: — 

That it cannot hn rijihoncd ont : no momotitiuii of irot«r 
would dMtroy the untcr-aml : a fuU-aUod bouw-flanDel 
will paaa tluvuirti it witli thn* pvte of k Wdn of wat«r : 
thwa atoooa, Ujiu. eqnarr, will jius rjul br 11m uap«tiu 
ffivmhyeao baai&of WoU^r. kini. llnnnoiebburwavc out. 




The Helmet Trap. 

[Tig.ni.] 

TAIm mo Rs. 33S1. ThU trap hiu a mnniW bottnm. 
ana twlda ooondmblr leia wKl«r than rulloo's lartro 
^-ttnp, or thp nboif-inmliontxl. 

It w&e fillul willi water, and ou raising' ihe plu^ In 1h» 
V'tUrni uf Uiu Iwsii) D, it was fvtuid tnipiMMblo W 
tnutiiintuin to Amtroj tho wstAr-soal, ii{)r ooold thu full- 
Hlzud trap bo tdphoned out. 



Small. Sized Helmet Trap. 



When Ihp trap wmi maiii: to my limu, ri«., witli tlir bi 
only juttl widn iTiinn)[1i in lulmit thn lUp, then It ODiild ntit 
ba nadu to mWDiiiituii out, but ooidd be Hiphoncd out froai 
ita own bajaa, aud onlt- tbi-n nbon tho oap luid othur 
optning* woni fllowd, or wliui vm ruiitud ur WiRtfaicuiyl Ibo 
ontgo to a fall fi B.in. in ita linigtli. wliiuli ■ipiiuiingn waa 
pwrantcd by tlio iup of a Jin. air-pipo. 

Fonr ptooon nf brirk nnd stoni" 2Lin. winare, were all 
ouricil bvfoiv the vnt«t dvm the Buil-pip?, 

The houM-ltanucl, 3-fl. Sin. by m., ea alao an »tn 
tticiM of m^ 3ft. by IStn., were eompletely elcand by 
half a baain of watir; then uiw luapoouful o< fnk wu 
waibed uomplotely away by om and a naif baaln of wwtn. 
A handful ca oloMt paper put into tbo dip waa olcarad out 
with tmc biudn of wbItt, — thu ■nfvn.-ni.-u niwttMaiflj Mnsr 
that th« h«llnct Imp u aolf -oleaiiaing ; It can be W1«eal«a 
by (ipbcnnffo; it will not moinGQtum out, and tt oatmet obb 
or wnvc out. 



The Small 0'''''^P- 

T7ici tinpraTod patt«m Q-trap with band nurower than 
thn dtp pipe. 

Thi> trap wea trinl with the following fmhIu : It waa 
half lillnl with atouM, from 2i». to iiia. iu dlewrter, Utu 
whole of which were fluohcd out with on* baan of watjjr ; 
thMi thn iK'ftna inttitioinvd flaanela ware put in, whkb wen 
amit out with a quarter baain of water ; a handful of papor 
wax mnH out witli a quarter of a barin of water. The 
fiauuel ntid ]>uiNt logedier wcroontiroty olooml with tfau 
water ninniiiK fnim a oook at Iho rate of I i^rallaiu per 
half nuuiitc. Two teaapooaful* of inlr wciw ■nttroly 
«lear«id awny with one baain of water. It waa innoaaibu 
to inomontum it out II wan nphcaied out when nlwed at 
(up of the pipe and all tthor apcrturm beinit nloaod. by 
lUflnhaTKing one beatnttil of walcri n half baaiii^ not 
heias aufGdonU 

Beapd and Dent's en Trap, 
Fir. 2T0, im tliu riKhU is a cIihvI Inuuii cxac^tly &« diape 




I 



amd 

baidlt pla(f((«d, ttio MLp talccu utf tllf tj>|i of th'K mil pipo, 
■ltd the buln iUled with water . tht^i tho nluir wiu' nuxnl, 
and la bb inxlanttlia water nu))tiiii frum the Ijamn rtnarnd 
nearly tltc wluilt of tlie watrr front iho trap, li'aviiiif a ipip 
of at Inint Jin. hcluw iIh' throat of tlio Lrup, lluvby at 
once leaving tbo tiHp tutally devoid of walor-anal. 
Now tfala artioM, a« deacrityd ahovo, i» wry caailjr ex* 

eilaod, mi la that, owln^ to the ahaiK of tfaa trap and lla 
ring ao amooth a aurtaoe. it cannot rariet tho impotua of 
the water tiem the baato when the p)u|t ia miacd : tliia it 
Ulaatniea ai J K. Ff^- ^'i. al^ "t A F P. Fim. 275, 376^ 
and abo at Figs. 241 iiwl £4li, by vthirh it niay b« aMB that 
the mooioutiim of the valur U oarritd forward, and to a 
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TBAPS. 



1« 



I 



< coauddcmblv dpptii below tho throat of th» tnp, at tiaum 
••«« aa mndi ui 3iii. , bnt aa «ma m the wBter teoaka oc 
MTta apon ibo top at K. Fix. ::T2. or Mt«r aWm at B, 
VigB. S7i and S7C. tbc biodcr pwt d Ife wMcr (alia back into 
tlu tnp. but IB iwt anrlj iB&iUBt quatiqr to nAB 
Iha IruB, had m m wiabliah tba mUr aa^. [Sm X^ 
Viir. 3«ij. UNboaUtoranmbandthatwM»,lik«aball, 
viil p T Oui 'w l . unlaM cluckai b^ aaotber qiuimiy lin one 
ifaapt or atbor] hAna; vqul Wti^l and power, bat this 
But eodstinr in tlw Vt-timp, rmAn ll luclean far nln 
cLcMBtB, alop^IoartB, or for an j Uad of doaet wUok bmt bo 
baMl-lliiah«d, that m, bj tlirnwiug w*t«r h«tn paila, in., 
fimriBf at «sc« tiatthe (ff-tnp is maafa tor ralva doaato 
or ai^ other tlo a^ la when lafg* <i aaatitiea ot water have 
tD b« tfannra down at one tioe, aaa U eepeciaUjr uaaafo (or 
III mm iiiiaiila' eu)ci>. 

Tbt trap waa then tried wuh the cap O leplaocd oa lop 
of Iba aoil-pipe, «od the actioa wa* prBOneljr tha aane, aaid 
w« ooold not ^ un men oat than before. Ttt Imp L 
mlia»ad ant whan U)e top lifht-band banin waa diaohngad. 
Tae top riftht-hand buon trap will aiphoD out wba ■ 
hMJnfiJof wntor is ^acharfcd down the U^ of the aoU- 
piM and tlw bann A plaf]|«a. 

Ttua provea bnyoud qsMtiun tKal Ovu full aUe g-tnp wiQ 
IKK nnlj attppljr air anoaRh for it* own proper woridng, bat 
HWB^ forotliv trap that have n greater wnlv-aenl, if 
fixfd upon thn mne lerel. It can allud to help othsa 
without aitalariMif with ita own tiBemcjr. Thm additional 
twtaof the 4>-tnp wtvc. that on placanf^ 6ve itoaea t^io. 
■]tvuv in tho tnp. IhsT wva waahed rigitt away by one 
batfn of water. Tbn BDana-Sainwl wm wa4lM<d ont wHh 
watv nunting fall b«ee fnoi a (in. oork <me 4 gallona 
p ija uml 4i) nd wwnko WBitbcd out with a quait«T of a baan 
af wntcr. Tba itaquoafnl of ink «m clnred qiiile mmy 
vUk otu baMifal of water. 



The Ecllp«e Trap. 

"nbtrMpladiowiiatH, Fiff. 271. The b^nbetnff filled 
wMh water, and, aa in ibo otW toata, the phv ■uodenlx 
niMd, the wativ raabed thniiigh and len Uie water 
aeol bndten lio- Mow the dip, ahhouxh plenlf of air 
waa jpnm tanra^h the mil-pip*, "nua w^ animdcBiaUo 
proof that the fatJt of lk« trap MRMattd in mMBQntun) o( 
the wat«r, and not in a^ithoiu^, iliowiiiB that it ha* the 
aune tanltaaBsanltAdDent'iCD-tnp, aa^th«iAm ahoald 
not be oand lor valTe, alop or hand-flnafaed dowrta. Whm 
uaud with Iha rtonea, one baain of watrr r.tcaml twaj 
tav atua^ 2|in. aqnare. One tcaHpuonfnl of ink rrquirri] 
twd tmum tn rUa it thorostrhl; av-kjr. Tki* tnp vSl 
■pfaon enl bf difchargfaie the lop bann, and harinff the 
te^ o< Ihie aoU-pIpe miulc air-tijrlit, and liani^t thu iAiurr 
Bapa abD nada air-ti^'Iii. but not nrwrir ■> niuiilf u a 
Beard and Dnt'a m-tnp. Vfhaa the Hannrl Unt waa 
apptiod, a quarts of a baoin «( water w«e found to waji 
tliF flaanpl riitbt awaj-. 

The above teat* w«<» alao done with ono of Mr Il->iiliii||t'i> 
fuII>«tCBd bat ntalu nhafiia vnlre daw>t>, wiih full way 
nlve at the bottooi. Uw iattur ol wfaUJi ia not often to M 
(bond even in beat laafce of [Joaeta. t mentian tfaia, aa it 
hiaTOiTapoTlantpaintnijudffingaiiBlTBtioeet; however, 
jroa oan alwar« liarc thean of UM abm flm. 

1 tmat iMM exp<riinent« will be aaiSciaat to prore nqr 
Miij riw, Uiai tkd fuU.iizedo-fnr ** *">* ^"^ reUabb 

3>g«lnat lipiamm f i, wbiyn rotiUlntion<w«aae be obtained. 
ffiat 2 have now ihown yoa MBfiuent to aaMe 50a to 
arlwit atnpwhkhwiBnotinnnMmtMBigut: nor. whenmada 
aadhmrtad.eraariphoaont wbcm lud below aT^Tedoaet 
or Mnk when targe qnantitiea of watar hare to be Ihrowit 
down at OBM, KM that the g»-tnp ia ^ nil* inirrihVr lor 
th^ nmo purpuna. 



1 ihoiild inlonn mj reaidfra that, howerer ^ndi I 
writtam on hiU>d»d o-tnpe. tt dwuld ba dJattaM to 
nndantoodthatonnoaoL-ountehiouldtfala mpbaea^bfM 
nnlen it m tlUrmmAlf timAtA with wakr rf^tailr In a^ 
^lown atPIf. Xea.teaato alaBaaeilHU aa^ltne UMtit 
U need, and in aMcfc a nairaer that it aonot get ^mU ar 
clofT]^ Up wit}i Miil and miA like : for it I* ma flbia nwj 
uauv, aniT I maf any from thii caute onlj, that the inp haa 
been danin«d t^ people who hare aeeo then fntred. Of 
counr I do not notice asjthiiifr that majr ha aald by prv- 
rndiotd paople afrninot Una Ins^ainplT beoaoae it iMTha 
found eoRoded eraatcnin ha l M, lor *U» m no lanfc e< *a 
tna, favtthatottheiBateriala,afidani 
natahiinenDaKnnaeare JoMt aAlikelyta ' 



■o matter whether the abape be O. V, 09. cr % and tt peofla 
who maj ftnd meb Inpa in we, were to ^mxpfy dean than 
out and then praperly aapV^ Umb with water, tktr wv 
onlj than be doing their datr to tbw <lia^ aad Win 
trap would be Kodi better tlu tta ana thy wvaii b. 

The effeot prndtuxd br ■phaaJo aotjaa-fattiaaianal 
lUtMintMl at Flff. 2T3. Here, at A. tha iatat of the tnp w 
aeeo to be Oitd with water, whikt at theoolletdde it a 
bj the waved Unc, E, F, G, be eetn to be ooly iiaat ea 
•tori, it not having yHNoaindnlBeienlloeoe to 
ha iaertia, which i«, to a ecrtaia extant, doe to the 
eatiaed 17 tfae bend of the tnp, though a ■sf cnaf oaa. 



X 
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I>et us now aanmc that the water hae aoqtfnd WfclMl 
vduritr U> csrrv it forward, and that ikU parts of the tnp 
and otitlot pipe are full, a< at BKFO. Ag. 274. and that 

tbta notion eoimot be Nddmlf Btopped. bat that the Hipptj 




no. tn 



i» wddanlyi&at oS, aa ahown atB: the oonaeaneBOa -will 
he that a aolid plug of water will bo fatved within OeaeU. 
pipe^ and ita wdght will fon» the air in tin.- pipe befuTv tt 



wbco, u this wnbM' hninir in the iihjip* nf % plii^, uid an 
•luiwii nC B, Piif. 1^74, till! nil bIxivp it iimVuitlr runlinn for- 
irnrd with un «)unl vcloiitT to the nitc at nhii-h tlie watec 
Id tiioTtii^, niid thf i^^ix'i of thid oir pri^niucif upon the top 
(if till- wsti^ it knowTi im wiL'tiuu, truui tlii' |Kv'uliiir tmiiu' it 
makrs, ThU iitr (xintiniu.a to lluw up tho wntir n* huiIiQiiU<d 




Fio. ITS 



fcr tt» «nWB {a Rg. 376, will will tmd to force nil tho 
water oni of Ow trap until oquilibnuia is mlablubcd in all 
imrtd of the pli>* or trup, ncnon tlio TOMon. for fixing sn 
>ir fiptf M Hbuwii ut N, or at 1, Fi(r- 2(U. Bupivwii tlint 
air u admllted biith wnjns m,, from F tu A, Fig. "i'G, 




Pio. ITO 



then the wntcr. in con»equ»nco uf itn nnnTohMlra propw- 
tJM, will )>urt iir dividt-, lurvinwr itii irmvity lius ovrtptMinio 
ttd mi^incutuui iukI piiwiir of iittractiou, uml oVyM llw 




Piu, <77. 

n|M'&jr law of Knyitstion, u shoim ut B E. Pifr. S'l. 
man it U x^ca fkllimr W-k fiuitllj to a ntntc of rmt, on 
ikown Kt A, U, Fig, ■377. Here ia oiio of the wont orlt 



loHmi in tho Mf nluin or rotmd pine olowt trapa : tho (|tuui> 
tit; nf wnttT fulling hfuilc nftnr this elplionAxv i" luit aiifB* 
iL'idit to HI! tlio lower p«rt ot tho trap («m Iliif A B, Fijf. 
277) unil up li> the lUaphniHin, thiui r(>iidi^riii^ tliu Inp 
uaL'li^BM. A llttlu Ltinsidonttinii will nhnw that aII tUl, M 
Itir UN rngsnli ifpliunugD may smr>m1lir bo rectiflod Jtrj 
ctutHy li^' adoptitif; air pi))m nn thj? ontJi<t mdes of the tn|>, 
and ru far an miiinrntitRi gttr*, Uii« mn; alao bo stopped br 

tho U«! of <- ' ' •■ ^-^"- 

trnt«d nt A 



ipropcT ^hapt: of imp : 
KM, Fig. *J78. 



Buuh a otio u la illuB«. 




t-i-, •«. 



Niiw Iiitiu«anfawFIg. 'J62, foTtho aitiBtratioii of I 
Kctirin i>r th« mteF «liini jiaMiu); tliHiii|;h non-ainbaiiio 
O-tmpn, n<iiti JB H Tulve clonel lixul ovur u fufl-died 
O-tnp. vii!., i;iiu. lontr, OJiii. wiilc ul Uii- biuiil, auA tKu. 
dLi-*p. On tho liiuidlii iif tilff uloiMjt U-iiifT p'l'W up, the 
wntiir qiiii-kly tills iip the tmp, buiI fill* up thc> iKni pip?, 
which tuMin I'jiiiiuM it tu not as u HlpHon, and rnndra Uui 
wntor withm tin- trnp lo tvaemblo that ahuwn at Klg. 270, 
whore the wiiUt ui tliu trap In jiut luto vury Ripiil looUoo, 




Fia. tm 

by i«Mon of the water in n long Imglh of mjEI pipe running ' 
out, and whoao wdjrfit, if ther* ho no inlet for tho uir, 
fandl to cmalt- a purtial v«mum in tJiP lop pnrt and aUa 
In (fao tmp. but Inr Teoaan of the BtmoKihmi! prpwiir* 
imidng uu the surfora of tti« watdr In Uio dip O. the 
Tmonnni caanul In- produced, the air ent<n vid put* the 
wMtwwithiu thetnp inloninl&ioticn, utdwIu-nnxMnbied 
throng It gkM aided trap appr*n <>i>iotly an thnt dcacnlwl 
tn Fill. 279. The mawin why ihnoi O-truiM iMumnl bm 
■iphonrd out ia airopljr IhU— nnd whi<'h in well d(^iot«d fa 
tliic fonorwiitg figure 2&0, or in an ordinary glua Ml flaak. 



TKAPS. 



1S6 



Ao. — A. raMtnblM tlie clip<pipfi of tbo tnp, and H Uw 
outlet, bat for oogTCTUCnoe nue let ua usr- the iiurk of Die 
fl*ak far cbo oiatica. Noir, fill vp thv bottlo with water 




rtci. 290. 



«B iltmrB bj the dottud Unce. Then, witti iw month tucV 
»w«r at Um- tub« F [Uua tuutwcn the VWPOM of the wnhir 
gOJagdmra tbfMil pi|>o), nntl yoii vUlflrul thjkt ynu iiuinot 
aiqi^flw bottle, not ovcm of onn dnip. W\\yY :Simiily 
WMnM the di|>-|>itH> A allows tho hit M ontor nnA piwui 
Into the mtcr. tt thra riitr* mnil piUMicB off into tho outgo 
HorE. 

^w aVm two rimplc oxpoiimcnta ehould t>c (iuit« suffi' 
«{Mtt to show tlukt tliM i^lwu of tmkp whnn brnp<»tioii«t«lv 
nadaiBnovI raliakli?, HO fitr u Tr^uHii xiphnnafti', which 

uiowiBn bjT proprr Tcntilution, nnd which uvcry W.O. 
■houldOAVC. 



AntT- (fi Trap. 

Now let iM cKaminp I^. iSl ; A is the dip pip*', <ii»ctly 
lu in the oriinMj 13 t«p, B tiio body of the t»p, ftiid 
liuttciinuf till! (lip. Bud FO tho uullrt. Tim loiiiiit It-lter» 
iUm> apply to Pig». iS2, 383. and 284. Fig. 281 UltutUabw. 
bf ihir il»ltiiL liiiHi, ^le wnb-r lit n«t. nnil luvi-l with tltc 
nutJrt F. E^. 3B2 lUuatratm tin' iriittT wIkii tliu trap is 
btjuft put under a m-vcrc tciit for Biplnjnii- iwtii-n. 

Tne W«t«T cDtnv ut .1, than rtuthi'ii dun-n into the bottom 
dI tho 0«p at B, tUpn-by Klrikin;,- uut any mediiiitntaiy 
maltrr : aM. a> luay Iw urtii, tJin water tills up thi* body of 
tLr trap, then fiuwn out at thn uutIi-1 plw- I K L, flilini: 
it vp full bora, bjr rauiou uf tUu atiaiMpuurio [iruwuiv iu 



addition to thfi wH»tht i>f thp water. It now tctid'* to snck 
fvrrytJiiiiif that may bo floatins on ibtmirfacc, or othcnrMo, 
tomlrds U>o nioiith of and down the (ratlct pipC) that 
thoroughly Rcouring and ricuiinff isverj part. 




rta. m. 

But mppoM tho water to bo entirely nin oat from the 
basiii or ijtlier rcci^ptaulf.* luadlng iiito uie dip A, and that 
airia iHlniittMl tliruugh Ihu dip-pipe A *i, i'ift. 'i^'f, and 
b1iiw> ii{ii>ii thf narlntv of Ihv whlUt in tiii^ dip, whieh U 
instantly *mptioil; theairw.ntimj^wtoforrj' the wutJiraway 
fram thobottuiu uf the dip-ploe lu shown at B, and bubbiM 
In an upwiml diiwtiuii towaia§ the mouth of tlio outliil. 




Tbr wnti^, mitiwIUlitalliiliiiil it* ajiitatcd 'conditian, appear* 
to aling Ut diA anb* aidM of Dii trap, and when auflicioiit 
air in lulmjttnl Inallow tha nttttut pip« tii inii[ily itnulf, the 
watiir, marknl by tlic anevtoi or vhv-ihI Itin' witliin tha 
tTni\ and miinil nhoiit the dlti, will fall bark ta iu mirrnnl 
ntata, naNhmm by the wat*ir-liiip D, in Vig. 28t, mid notioo 
that thia will fall Uwk, and iii «uffl<<icnt iiuonlily to woU 
•mI tha and of tfco dip-pip«. Siu^b tropa i^im be made to 
withatand any ordinary iMt whi»h may bv apptlid for 
■ipbiniHt^*. atid to utmvr vray purjiuH- ; biit i:arv mtiat 
W. takrra til nuikn tho body largff ciiouifh in prtijioa^iin to 
tlw teiiglb and aiao of die onllrt pipci aiid that tlio dip dotw 
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TBAPB. 



nutext-CMl tlw duo of t?u* outlet pip«. I bsTQ two Rt 
wuikin my house bdlowiionif lavatory fcaHiM. TliolcngUi 
uf Odwii pijM in oup Lt alwiut ISft,; in thn othor, tbout Mt. 
On piiUiMg out the iio. plug, thp Ii*ft )«]» haain quioU/ 
«iiiptie»» nnd luQvM 'J^ln. vaUff^lock out cd 4|iii., uierobj 




Flo. SE3. 



only laainft 3in. mi'b timr tlio Imheu) w luvtl, and alwari 
iMving ■ IliumtiKh ifooil wnhT-wnl fut pmUicMiJii. Vpuu 
LiloM vauniiution I ftndthnt it in oiily lJi>^ wnti-r wiuiiu 
tho^>plM. tosvllirr with n few Kpl>^ui((Bi u nhuvn ot 
K. Tiff. S*3, that dimippcnr from the Imp, »ii<l tli«t »a 
noon AH Ihi* Ir gunci, tHo lur U frocly udtulttod through ttxe 




rio. 9*. 



vttor. Tli» tnpH I RpMk of IcMp Uie mi Jwi thoraiutMjr 
(Jaa, Mid. In fiuTt. they u« nil thst mn h* dMind. Now, 
U joaunniiHi ■ o-trup, x"" ^'iU «>slly ptrcciria the aame 
a^ion t« tnk« pUim!, but Ukc uire tu lutre Uw tnp latge 



3 



At the iMitto timo M It bo moot dlBtlniitlyniidoMood that 
I do not mmuumAnd tni|w, for >iloM>-t ur mw-li purpgaof, to 
W fizod BO Urgp, nor witlvxil proper vvntiLAtiaa. 



The Principle of SIphonage In Traps. 
IJlnirr Air Pipej.) 






Tht rsMOt) whr «ipliotiii;p> Inkd* pluv InO^trvpaUon 
fk(M\>niit (if tlia dilTMwnon in thf> voig'Ht of tho wnter brtweea 
UiL- iiLli>t and the outlnt »f tJte imp. whirh viU be readily 
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O tlw mitU, *nd 11 the 



HIT. 3) 
air -lit 



ptpo. 



I1*nt A ia the uil< 

SlIfl|>lM>> tluit tfao ' 



tnii in full at wttr frum thi> pNtim K. to tbn pUtnn (J. 
uiu up f> tbn icitiffe UuH 'i in tlin Ink't pipo A ; and thnt 
tho wstar to A ii in u rtute <rf rmt. and open to the *tino- 
■phcn. which pnu a m upon tlie Mirfaoe nf Uic wwtcr with a 
pnmntv rqiuil to filba. un Oi« ■^ukth iii>-h, mid Uifll liila 
iitinoM{ihm<i pfpMure Is aUi anting npon tiw outwnrd mid 
U the pl*totu 14 and B. llie jiTeaaure brnng M)ual, ami, _ 
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K> tang t» the pu4/m ft, ui hiJd up with auffincnl weight 
to talaiuw Iho collunn, tint wnti-r in tho iulot pluea, A aiid 
B, <*rtU Htand b1 ohi? lorct. Bin nuptinw «re ftdi) an eztn 
preaaute <rf tibn to llii; M|Harc inch to the pitAua Q, »t tlui 
•sne lime kocpiuK Ute pint«n II, BUitivuuiy ; UiL* will 
Dwuw tlM in»t(»i Q, to •i'CiKc^, wti(.-u thi* I'ltnt [irMxuni 
tpr«n lu lW water in B and A will or^reoiuo Uie lAIW. 
Mctomnl »uni><jihmc prwmi«, and tlie water in Che inlet 
pipe will riw up to th« lino 6, becAiuni euih dlviaiija I* 'ttu 
oLmkiiI- Now. «iinpMtDr conli ilivisiuuuf tbopIpoA, to 
b» -JUt. a)Mirt, il u thcii pliun tJiat tLo water maal aooaa- 
Htilr rieo tu the abo^u level, bc-caiaiM w« will tnj, in muuil 
BttuWii (wlueh U neai smiufrh for oar pwpoM), thnt ths 
Bwwmw OP mi^rt at Uut botKitii ut a twluian of WBt«v 1 tt. 
m faiiflit b hatfapoimd. TIuh in wtiut l» moitDt hjr I Mb*, 
ataioaphano prowum 1u Uie soft. I'tiliuuii of water ; and, aa 
bcf on ftated, thepmouni ot tliu Htium^liMv, iMcvoryouo 
•batild know, eqiuila about I'Ubs. t« titv H]uaivi im^h upou 
the iMirtli'i inrfaoe. Nov, pull the bottom «f thfl nintim, 
U, wlucli Wnoir, nay, at line 1. up to the RauRtfiino ft. 
' ' di prudticitf ui eight ft. oolumn of wat«r in pip« B 
•t that in A. By ao Adiitg yoii Utkc a portion of tlie 
[gbt of the afanaaphcra am/ &um tlia nufaoo of the 
irattr in pipe B,— tUa nprawnta th« anckii^ atrtioB 
bctfrn «xpuuiidd— oaiahig the oslMiial atmo<7hoTH prM- 
mm in tho pipe A to pre«rt the water down tn th« 
^ujTu-linu I. mill U kMp it there aa Iohk a* t]i«> 
■ilbi. »r nirJuiix nctiuu wt'L)c)iI tier eqium inch in 
taken nlT the mui?Bi« of tliu vriiUir in pipu B, or hold oS 
irom the iK-ttvio ut thv pUCuii Q. Ni>w luld lui aJilittiMitLl 
inward proBuiv to lhi> luttvin pi>4t<>ii R, t<> tlio oiti^iit of 
Slba. ta the jhjuiuw Inoh in oiNixa of tlie weight ot vntet in 
the pap* O: thi* vrill ttaiue tl)« mtWr in tlia pipe A to 
liae noni I to 3. Next ptub the ptrton <i from 6 down to 
3 : ihli will oaiiM) tha wal«r in iiipi- A to riso to i. Km-]) 
llic pintim Q Htatimaiy, and HuddL-nly nnuuvu tlu: [liHtuu 
K Inun that pip<' C, Tliia will, h> U> Kptiik, t.tku thu prup 
■way from the watrr. whtn it vlU full. huiI ruuh forwara 
in ppoportlaii to iu wdehl. and tho nir rtmlilii^ lu behind 
iu iirnpvTti'miotfabaddlaonalwoi^liteiiuAiiL^lhHdiacEnnive 
(if wMKht whuJi. In reality, coiutitutm Niiiluiniti iwtion. 
Hcxt pU'.T iiu air-tltfht oar«r, P, over the end of tho pipo 
A. niid pUi-t- tliy ciuii'f tho jBpa C Into w-ato-; tliMi diaw 
up tli« pi'luti Q. ; liiin iriD rernnve dia aboMpherio pnw- 
Bure from tlie iuurriHl jitrtM o( the ptpo ; by to doin;; tiie 
vitE«r at the iiiuuUi cif ih«i pipe K vnl). by ^e external 
lAlfaa. to the 8(|uaro Inoh ntiiiuhphcrio [ireMura, known an 
motiuo, be (on«d np tlie pipe, oud riag to the heif^lof 
aheuB 3Ht.( or bom Uw liiko O tn ubiiut tliu duttvd hue F, 
e* In propoTlJim to tiio wmpht Ht>p1ir*i to tho pi<ton Q, «r 
mittl It atanda at a hffglit of SDtt., thia htfing the limit o1 
Ifaa IUIm. external power, nr atniwph?rlc prewture. Now 
poll the pialon Q right oat of tho plpo B ; thvu t^l tr[t) 
ibo sJatos R. and the air will nuh In ub the pjpti B. wbidi 
luM Mcom* thn air pipo, uiil »> u-llow Qie walvr iii tliu pipe 
C to fall hack U> tt^ fit-rmur stjitir «r qiiiMront iitaU>. It 
i« now viry pUiti that at. thai miiinimt the pipe B ill 
raality bannuja .in nir-pip« ; find if. iiiKtMid of puMnff out 
tiuipiiitoD, yon hid t.tkrn nil' tho rapfnjni the t*;p in tho 
■dpe Ai tMa would have iMlmitlod Ui« air, Lh<n-by oOiUainK 
It V> tiooomc all air-iiip«, and wliJub uvuld have cau^cnI the 
water in tito pipo C to have run b»ck, plulnly illuatmitiiig 
Hphunic acthm. 

Air Pipes. 

I havp ncpUinMl thnt the h:ilf (fl-trnp nun be mndo proof 
a^^ai&at minnonta. and t)iut Komn trup* rr^uirti an air-nip<\ 
bat I havp iMt yd et|>luiii(xl tlis ■itc, nr in wKiit puittum 
tho air-plpn thould tx- (i»«l ; Ihi-n-fon-, npw thiupmitiim 
iM, at what pojat of thf trnp ^tnll it iw iiuMt adviwihlp to Ax 
■fip*. TunibHuktal''i|f.lfrl,nlJKicxajnuu)Fif*. 2GS, 



2flS, 373, unil 271, and notify in whiob dirvolion tho watOF 
will abrike in thego particoilar diagmuut. The onuwa in 
thia trap, Tig. 'I'l'.f, indioJitr tlie dinn-tiiin it vrill atrikn tlia 
top of tJic Imp hclwccn [> iiiid ft, v<>iiMi|U(ittly tliin t.i not 
tho place to tiji it, for, if Hxod hcrr, the soil, &<:., will doff 
Ktp tho pipt^i &nd w> rcndoT it unolorin. Now examine Fitf. 
2.1, nt<i. At thUpnint tho wat«r doM not touch whentfia 
tnip iH running full hnro, but it tL*iulit tu draw inwaitla, 
which (wnvfirKing ctiirmnta tif wutur will ba in ocounlanoe 
with the coiiti>ur of th« pipi^, liub at i and if tha water 
jrivce an outward thm^ uptm the pipe, and, therofon, at 
ihaoo ptnota the air will be of )u« vnluo. But it muvt W 
bmito U) mind that, if tho *hapu of the trap U that of Fig. 
27S, tMa onnvarginif cunvnt will bo in Riiother part of tlto 
trap, hoonoaotbe water will he made lu prww ujiuu thu out- 
ward ourvff at H, and thia aarre beint; auida to protrude 
iawuid, tho wator will t«nd to ciurl itwlf up iu a oentripetal 
numncT lowaida a, und will W ri-llixted tuwaida U, 
(Mpacaally whtm not running full bir*. Next, opMldng oi 
oonmwin^ currunt uf wntvr whan paadngr throu^rh beiula, 
it may Im well hnrv to %unv, Vtini it luui luuch about the 
nanu; (tiFect, «are thi- fm^Liuii, un thatuf HiikT whi!R paming 
throDKli a Hmulnr opiaiiiix, nhidi, fur aiiuuUcilty, may be 
Kcu 11* follown: TAu au unUniiry pnil, ana bore a {in. or 
lin. hole in ita bottom, elanc it with » phig, fill the pall 
writh wot«r and withdraw tli* plug. Now, mi examining 
tlm iliuuHiTiilinK wiluitm of wiiter. it will be tumid In bo oori- 
trnctad nr tiipi'rcd fur a iiliurt diatjuict; bvluiv the hole. 
nu (Hintriwiinn in tlic iitrtvuu will be In ita leuirth uuual lu 
a di«l«noQ of hull the dinm'^r of tlia ori&x^, and will much 
intoilorv wiUi tiic smouut of waior whiuh ahuitld \mu thia 
oiiflco: and nntifo thnt the aame eSetrt is produced, 
whether tlui hulit bo in tfir iyAtum or till* nf (A< )mU. (To 
KA-oid thin omtnii?C)uti. we, with a Itimpin. open the enda of 
thr jiipcn \nAan wililcrinif thum to tho uialenM, nod If well 
tiTK-nnJ, to nhoul doublti thoir diamctor, then we oon, 
tlLTou^h tho auuio tiwd pipe, with a mnatant hoad, grt a 
bu-)t<>r qiiiHiitity of water)} and If, iutead of a plain opoiing 
in Siopail. a^Mh*uiMat«d,whuMluUitla, aa bofurenid, 
tnMriiia isteniuly into tho pipe opiming, tlio flow of water 
wul be Inereupd to ahont 60 nnr emit., aud if tliln tiipc bo 
alaoallghily tapering outwaidn. tlie lluw vf wutcr will bo 
even greater, which may bo ■ooountt'd (or W the t'B*y way 
in whitJi th« wal«r entimt the pip^. tfe*u-t that of an abmpt 
edge, the Utter otf which puta th'.' mol^^ulw of water into a 
vemr agitated, whirlinfr, or >piiuung ouudition, whitdi. in 
ool&ton with thit inning atrcnni, deatroys a portion of Its 
own TriiHiit]-, and nn i»anoii it to beoome oontraolcd. 

Now there will be the quwition in >-uur mind iw to wlml 
in the pcnpor %\*k for the uit-pipi>, (TluH is not H vrmti- 
latina pip* aa gimorallr undcwtoud iu einitJiry phunbinp. 
for tho t^mn. "vontllatuig [liim." hi p>iii?rally nnderetood 
tn lio nji exhntuit pipe fin i-jirryiug oil obnuilous -xnfe^ 
Thp onxwrr ill, in a mphonin jKiiot of view only, that llie 
niiKt of pipe aboiUd be in proportion to llie downward loiigth 
ofiuil, or womIo pipt, »iid in propoition a]«> to th(> fairof 
tho column of w«ti?r, or water plug, or piston. For 
ordiniin' pnwtinjil wiirk, wbt-n the fall doce not exceed four 
limtt the hiiirlli of tho air>pipr. then the oir-plpe will 
antiwrr wrill, if miulc toono quartnr the xtm of the noil, or 
waato pipe — that i» to aay, a 4b. pipe, -iOft. long, aliould 
Lave a 3ui. pi{M only IOft. lonv : bnt if tha air-ptpa be ol 
a l^ioator Icn^i. then \\a bore raiat be inramaed in 
dianiDtor to allow for nitni frlntiuii. Thiia. sn^iDW the 
fHi^tion in IOft. of uir^pipo tu Ui uul-. than the motioD in 
2t)ft. uf nir-)ni>e would be two, and m on. 

Air Pipe Bends. 

Bend^ am thown in the iltuatration of tho Crapa, Tig. 
260, to., grratly retard theflow of liqnida or fluida, vhMl 
paiiing tkiuitgh pipt», and, therefori', ahould bu aa inuoh 
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TBAPB. 



MpMnUffttTnidml, Of oonno, If jou oImom to lue Iniaec 
;ipn thia ar« actadlv iieMWMuj for ths work, tiisnmo 
mm of tho« bonda vill only be fell in proponiua to -dao 
at pipo^ 




Flu. in& 



In the c&w of n FCrntiiiutu R^ml pi[M>. tu QItuttTal«d at 
Fikf. I!86. in nliicli tliMtv ant uu i'lit<okii, lUin I'untrBL-tiuu ia 
luuuitlcmbk. ui Hm fltiiit. &n it were, whirla, Huitu. ar 

touohiag Ute iaacr eut^acoo, uml DuTL-furv tntwtn willi ti<> 
Offodag ton*, nw ami cthjiI friction, whiah, n» ii 
nutter St wonw is T«ry stoat at tho outer odgea, u nt A,, 
B, C. D. 4c. 




Fm. sst. 



OaBMfamlly, iii f<xi)t'riiiu<iitiii|r to flsil tti(<Bi> dTocbt, a 
DontiBiHniii *inrul Utid luiuit lut tw luml, but cmo as 
aiiutmlnd nt Fis. 387. 



ThB Action of Wind Currents on Trap*. 

Sometimiw, when t^e ptpm am fix«d m m to allnw strong 
oQiTf^toaf wind to paw tnnnigh tiiom far 10 or \'i houra 
Uxeliier. il\a wulcr within vtorV-trajp* will be uoiiaidotslilr 
s^tatod. Hud will bj ita roukin^r matt^ia and fltiL-tuatloii «t>D 
nut. 1^ tho aslant of tho wntDflouk of the tru]t ; fvuuux|neu1]]r 
tho tmp hecauum tuuilom, monr (wpnrinlly in t}i« wiiiUr 
moiilhn, Thia i" iMirtiimlarly nirtitiwhlo in all idpboD*. O., 
ill tni|w iiiiul"7 on tlu'otand V prinniiili-. lint whim theo- 
trnp i" uiK<l. tbu vttccl nt tho wind blowing' flutly upciu tlm 
eunacu of tliv wal<,>t ia voiy dificront, inaoiuuuli as xlto 
wttiCT within thn trap in, to ta apnoic, prMiWid iui>ti> <>.|uiilly, 
>« ma^ bo man bjr blowuiff thraiLgli die mho K, ¥ir. UBO, 
and oolMoipBntljr tfaia triiu ontiuu oti tho «.-atcr vitUD tba 
O-tnip in TodtiMd to BTninJinimi. 

Bottle Traps [Contlnu«d). 

Thin trap, ua niuv hr noc-u, ia L-xacUy tlio same an thoae 
■kown at Pigx. 'JHI,' 'iSl, 'J83, 3K4, t^xoeptiui; Unit in ttio 
figiotfl 'i>tb & lAump in liraijchoil in at A vrnicb aniiwi.-ni for 
thu overllow v1 a lavulury basin, and witloti hliuutd Iw 
branolicd in buluw Uin watur line. C is the Ueaualug ca^i and 
■crew. 



I 




p». m. 

In fixing an trapa at Ma dmcriptinn (or, in^aed, 
may tntoa ttist ar« rMiiilred to tw arlf-di^anxiiiirj, 
alwaj-K ttx thmn not Inw Uiiui isin. brlcrw thn wa>licr 
and piny of tlic ho.iin ur stoiiniT of tho sink. Tiim, if tlio 
waabtT and pluR, or gntiaie, >b Inrp* nx'Uftli, «bicJi it ia 
tvn intpoitant tliat il i>lit>iilil Vw, ti> admit ■uIGfi'snt water 
la Hll Ifca iwpc /i»// ftopv, the weight of Hm wnliT falling 
njKm Ihp luitium iit tlit' tnip will woi'l nil pniinurnlBrj 
mntlt-r bufiint it. 1 bum- liiwl tlii-wi uaii" "l""" tic floir- 
linr, in nrdrr tn fc«t a fraciil fall friMu a wuihinK-baaiii, and 
lor tli« piirpiHie t>t clmninK it out fixed tli* oap and wcroir 
C OB ihv ■idr nr in fnitit 

8onu4iiu(4 thi* Imp i« made as foUowa, ann B\g. 289, 
F ftimiing tJi<- cap uu<I taavv. and a floatinir ball may ba 
Mnplofn] M at U. wbirh aonip ptopleclaim a* an lulTnntaga 
for knnpinK back gaaouuB Quids trota tba intcnial sdo of 
tbcdip. 



TBAP8. 



ise 



Ttu! top p«rt, I E uid W. w cant in on? •jioooof lead, ud 
th« botfOBi C i* luailo to ikivw on At F. >« g(aua»0.r 
tnftdtf of glaw. which I Tvntun lo Kti^it''^ ■* TWjr iuucr 
■fnioit Qie «dBAoy nf tbo trnp. «■ iitiiiiTr rxtrmiw tampan* 
tore of dtlw brat or cold (fur in>tiiiuT>, mrc1(.«M pcmiiu 




T\Q an- 



tb fmnng linwn Knt wnb^ in vtrymild v(.'iklIior)g:liimi*vin7 
apt b> Wvnk, iiad the i;laoa ottoo limkcu the tmp no lougw 

«iiid*, bu^ boivrani u KIkIiIv AuigvKUi^ aititlc. 

Tha abBU of thU tmp pomnuM no adrniito^i-M ovw Kg. 
IS8. neiUitir m thi-ru mty HuiH-riuritir in tlio trnp. Mnny 
inouificatiinw of Ihia buttlx tm|> iitc bi he foiinil nViut the 
ootmtrf, wMiiv MiawiTiiiic f«r wivili-biuitiii', r>t]i(T>i far (ink*. 
b«tb(i, it, ; thi-j jirc kiinvrti liy (ho iinitic of brunch pipe 



I 




Fi<i. aWk 



tr^ji*. and olhei sucli niiprrtiirimle tftW. nnd Piff. MO will, 
by tbc dutlvd liun, j(i.\, HTVL- to iUuKtnttc ttio miuif 
dulnviit waj« U) wliioh Ul« tnp may W miiili^ UKiul for 



(uila, mAh-taaina, batbH, £p. ; it is mnJe wHli n ■liort* 
loiffth of tiiitab1i)-ni»d pipo (or the bodr A, eithcf with or 
wlUiuut B wip uid «crew «t iha Iv/ibioi B. Th» top 
inaj htirti a nipe tu <.'iil«r mi form h liip iik aliovn bjr tJu 
doited liiiu C. or lJit> ipj) iiiHj- be iijH-ii i.i rriTivc ud lur-plpu 
u Uu' doitvil liao K. Or iLi- iidui inu)' hv formod A^ehowi^ 
W tVie pipe ¥, nl H "iiit*bl'i ili»l«-n'".' Wl<iw the outlet pipp 
O. Of «>iiwi>. thMP piji*>s inny bo twLilitt or bi'iit to nny 
nhape, or F nuty W die in)ct oi iliv outli't. nciriTniinff a* pir- 
cii]iimaii(«a require It- I give yuu ihi-wt irnjm «i ihnl y.m 
may iiiDvor bo itt & Icmb when dtctittu^nn i mil fnt your 
jnd^inoDt iawleotiag aUnutofuit yniir-w-nrli. Tbistrnp 
vrorka wcU for k lot of wld jobs, inaali on wiuih-baMna. 
Wht>n the cup and ««ivw iii iiitruilucivL Ihi: pipo F nuawrni 
fur IIji? cirprfiow, and tho pijH.' t funrw 1b« wiwhi'T nnd piuj^. 
Villi will uoctM- tilat. of I'uur.i'. tliis truji U m HhFipn iinil 
Uiiikc bill' iiiv tnittli' «r xKup-triip. fnitii whirh it [■ t.iikpn. 

Fi^'. 201 illu^trulJ'B It ktuJ <i{ linitiiJi-pitn' tiMp, wliitli in, 
I tliuik, vuv vf tliu Bimpltet tvrcu» uad m^kc lliat It t* 
poBfiiblu to conivii.'a for u ktiuk trup, wid will Im found 
noiuti'Tftili/uiicfnliMtacoinuitafibicheapiiiMinndthr'rciKli- 
ui-u uitli wtduli it oau be made fmin miitt-'rinl alvtiys 
Kt haiul ill the phunlier'ii tbop. 

It o&iL be BUMa, u Bbiiwn. wit^i ti niiitidril bnttoin D or o 
pieoo of load aoldered on U> ihu bottoin lllw a tlougv. ll « ill 




rui, ©I, 

"hn fouDil TOT eoBTmirnt for fliiufc under "FellV^ 
or " ShAult*' '* CMt<iion bnUut. I, i» tlw inlcl wliiuli iiuv 
bu a pioo" of, luiy, Sin. load pipe, (ibi>ut £>iit, !ou{|C, thnugh 
in many cuimm only h lin. piiM< in Hinnlv init!i<'N>nt. W ia 
tiwj woHtv-inpc, which fijr "Foil'* Butli^' ihould Im> IJtn., 
ftnd ran b« MildGred vitliin 2in. erf tlie liottoin, as nl :<. tiud 
fiird on llio S plug eu prr dolled lint D. tli«n bent nu to 
TVU (tlon^ tlto joist, &C., &c. It wiD. of counc, bo uudor- 
ntiKxl t}int wh>Kn thn trnp io nMid fur Imlh work liuviitx 
u Mfn, thi^ tritp mid anfi' niny b<> wldnvd ilowu in <)>•■ timuil 
runner; but vrhmi tlin Lrup U ummI for wB)thii));-]Mijtin 
nr aiiOt -irark, u rnp niid w^rew nhould bo fiicx) in the 
iHittam. wbirh, prriprrly. oiikIiI to bo Bslottod dio Tlrht xiao 
to &t th(^ bottem of the jHpe or trap, witliout working or 
i>ulil(Tiu|{ tbo bottom orvr. 

I Imve tcsti^d llw working of UiIm trap wid found it 
pavfiirt. KXBcptiti^r it) tbo BiAtbT of Hpfaonag«v vhieh u 
ociunteinctMl by thp npplirntiiiii of the alr-]^p« tlxwd tit 
iibmit W, or by iln^ (Iribhli&im whlrh alwun neccamrilr 
follow frrim hiLtlif, or gUiur luticlo* biiving boCtonu vitb 
largt snxivKv, 
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Royal PalaoQ Sink Trap and Cone, 

Pig. 29!! IHuntriitiw a vary guod and relUMe wnk trap; 
in HL'tioii it in timt nt an wtrap. but U coiiJilruci^d iti -m-h 
a mnniicr that it iisimot etb or wnrc out, irnr can it i>i[ihuii 
ltd Wirivr BWl uwoy oitintr tg the tliape of Uu; diapkrufrinB 
HI. It lioIiU by far lcs« WRt«r thnn any tiiKet trap 




rio. m. 

hbring tlio Hitmr wuttir-vav und ee&l, and, w^ -uan be wwn. 
nMy So fitlcil with » viUvi- with frniliuK »l>"m. It ia 
K^kiMwlvdgod by all prncticul plumbera to ba a loiig-(«lt 




Pepp«tual Wator op Tubo Trap. 

Thit er»p ia am>d mi a wam'-pipe utpioT ix'mjj in aUiant- 
**«™^ A-., ^( n/(A,i«^A a ;roo<f and pniMtnal tn* it 
^? 'r -'?"**' 2P^o ""VJr a jriMpicioM (fjre ftom a mdUut 
■P^ WW, He ditigrnm exphuaa il»^; except tlia.1 



rriiiiiHite, etipor.iaHy Un butlnr'n pantry nnks, and frtim a 
Hiiiiitarv pojul of view in pnrfiwtian ; for hrro thn Mink i« 
ullowca lo fill up, nril ■ full wuy pipHi n! wiiti't in alloirail 
til inntuiitly fluali thv droiiu. It in iilm t;ooil in pluna 
vvWrn iiij wttlar in thrown dowo foi inoutbii toKctlmr, i\>r if 
thfl Tulr? in down and tbu trnp dry nu uuoll cwi ptMiiiblf 
]')ii»i thmugli thn Irup. 

Thi* tnp whpn fitt^J with tho valvo in vory tmefol for 
filtiiiK in <^JltaKc«ink^». for vritli it ihn urdinnry Mnk caii 
at any tints 1>4 converted into u witnliini; tray, &c. Tho 
above 18 drawn from tba Sin., whichitcaat in vno {liooo utd 
wriigha DJIhii. Tkny kk nin.i1ir to suit ((TitHn^ in mia* of 
2J>ii., rtin., 3jiii. ilikI 'liii., unci itro iiu Hiinplii hh n I>pll-tr3p 
U\ fls. To bo h»d of Mndsm. Fnmiilrw, l-^ind INf^rchaots. 

Thorc i« nl«o n llTxt-rnto KTatinjc flttril with Ihoac trap* 
wUdi W'^uld let quite doublo tho qunotily of water paai u 
ftuy 'Abur 4iii. miOc grutiiig I linvo cvvt »ecD. Tbo Kratiii^ 
ia iiliMi fluul with twn mti'Wh. Tbo vnWo i* \>v\ii up by 
Kiinpty lotting thn rin^ turn ovar, as utinwn nt A. Fig. UU2. 



I 



This traE) U oliSufly uaed in roof work whare a T«nt)latiiiK 
[ilpv pMiKiii thniuKb say s v«aapiwl, aud tlia dlatrrun iji too 
umi>lo to r«4uini f urtlivr cxplMiatiiui. 




tho two halM in thn outnr tubn nn<kr balturo IDUat not he 
latge otuiufrh to xnpply thn pipr D K full lioie. or t uu will 
•one day bid tlui tdiiti-m Mphnnrd nut ; K t!> ibc air-tuilf 
to preTOftt d^bimasn to \!bn ' '" 
K.miMtbea«M|»v*^i ~ 
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B. Fig. 29$. tUiutntea tiie B.?. (Rojal Taiv>e) tnf, 
Vlg. S9I, with closed tu(i slid boltum (or HuhU-riu^ tu wmM 

imfitil trap at » Vfoy Inw priw, llin. and cqul to lOltw. 
leu tlmit^faout, beineouljr Vs. «ib<h. 

DIfl a Nink t-oiMBndgraUa}; wbSuli j'uuvan mlder on the 
tnp after oc bofore txuig. 
^ ^^ * ♦ is; * 





Fiii. !a& 



K ia tlir Mmr tljiiil.', but fll!«l 
with K viilvc h'I'iw till.' ffniLitiK 

fpir biilli-r'n jmdtcy ninki, »-;i«li iii)|t 
truyx, Jc.!,; the- tnil pip^s nre ftbniit 
iiin, I'lii^', und jiluiiij' loiijf i.<tj>niiKli 
t'l ni'l[H to Cn)i uf any hiiiJ lu'liitr 
tin: sink. TllP Jiliniw uf tlltrH.- MC 
niarvtlliuinlr tow (nr r»j K""1 *" 
iirticlt . imd arc kupt by ilU rl'^IJ^.'^.-l- 
(ittk- Icud uud plomberd' broM 
tiiunJiMubi. 

Ttia Oval Lip-rap. 

Thin trap U uliosm nt J'iif*. 23fi 
niid 'JSQ. The latter il^unlratea 
Iho trap BUkublc for fixinif iu a 
chaar, WljilaL thy f irmcr illuBtTate* 




Pi.i. ev(v 



tho ostroaaat W, iiiwl after wlint I hnvn *ii'1 nri Tnp<. 
tboM will minini nn turtbcr doKriptiua. TLcj am mode 



The Ulp-Trap. 

Tho lip -trap, KfT. SB7, i> wmclinicet knoOTn an Antill'a 
tr^ip. Tbiiit U unothif tirappnrtinllj'iiiaik' up with thv boll' 




Piu. an. 

tmp body. Tbia tmp is aumetiiuea cast in nu^ pi«o«| 
and at ..ithor tiiiica out wiUi Ui-v Uitlnm lip N uid thcj 
budr tn^^othi^r, and sometinuH tha tip« N and O an 
Mjlili.-rral it). Infant, any ordinary woL'Vm in huniifr thn 
bi-ll-tmu Iwdy can raaily solder the tvio lipn iii anil ut iinon 
inake aliptnip. I mthcr llko thl* trap for onJinjiry wnrk. 
but it slioiild ncrer haro too Ultlv dip, wlii'Ji ia the usual 
fault in ruady-mado trnp«. I bavc a aft of mDulda to mut 
l]it'Koli[>HiiKpiinit4>Iy and tu8hap«: ths aetinn ie too KiinpUj 
to nn>il iliTwrintiDn. If thU trap haa a cone fixed in ita 
top, <!iii»i«rt«il with a pip^. it luuy be flied any diatanca 
uwiiy ff^ni tho aiok. «jiy lain, tn'tow. Ct ftiing it in thb 
ttunner the MsUiiic-ulary iii»tt<T in ium:1i bettor cleared: 
ibt trap llieii 110:111111.11 the Riinc an FiK> ^^d- 



Cdnoiint rated Con« Trap- 
TLli new jiatfint of Jennings', ^xhi(^ you hav<> roprearatcd 
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in FifT- 2:^0, in roptuinlly efHoaoIooi In places where It 
fcmi vMfilattuaj to tuc tito bcU trup. 
Tlu) ucw patent ocmomtratiuK wuu trap liaa a 6z«d 



im 



TBAPS. 



[nveru-d \ielL B. Fi^. 2PD. aai a { bvll-abnped oonu, O. 
nliiiih (oniL* tho tlii> of Uu- tntp, wul divrrtn tJie vUenin 
frtiiii tjir (Tnitiiiir-lii'l'.'*, H, H, Ji, to tJlc I't-iilre «f the 
invi?ruj bell, ihcri'l'-y v.'muintmtiiii; i)il- nt'ivinil^d flow 
ur Hinall Mmuiii into ojie i«jiiit, wludi ut omw.- nciuloni 
til* trap & *CTy gowi oue. 



Fixing the above Trap below the 8ink. 

If thii> trap jfTiititiir hn t-'iknn ofi ntiil ii Iniirtb ni ^nrM 
witml on niiiiiil th'i top, tliin trii|> iiuy l>i> tixfil I -clow the 
•iiiti. nr bcliiw a winliliiiini ln«iii, if,; if mi (licl. th^irunh. 
w full of wnUT into ihf WU. ut btml, will ilrivi; ull 
KtUinDitttUT' mnttor bcfi>fv il, and to ihf trap vnll J(if[) Ui 
pKHl wnrktnf; ardor. The I'p trap Ki^'. 297 laity aita bo 
fixud ii» ntwvff ilirwtod. 



Bell Traps. 

Thn« tnpaarp illiwtmtMt nt Fijm. ;iOO and jni . Tbey tn?* 
been vt!ij extensively luod for hIdIu. anu-draluit, ten'., and 
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Fiu. SOI 

M ay work would ncht tn complnta without iiuiiuiuff 
iliHu, I k&w abcnu tli«ni a* tliuy aliuuld bv luwli.-, but 
firit let nut AXplain bow thor urv muult*. Pint. gitiunJIy 
, tpMldiig '.hoy JiAT* not Mundani dtp at m Ivtwn.'u tho 
inonth ot the bnun b»ll A iiiul tlie oitttet pipe S. Thia 
!■ no (knit of tlitt iiivvutiou, but tlmt uf ili» iiuJcLr. 
Stwomdly, it ia gvnmlly miule too ininll between tlu> 
Butlot Btimd-plpQ D luid llic bell puwmxe, and tliti 
oubddo or load put i>( thu tiap lu tJc*r JtMilf, tltercfoTii 
it is UMliidt all ruiUKiu )u CKpi-vt it t-r poM liir^ iuiitt<M'. 
Thi« ebould not ooiidnnn tko iitTMitkuu. Tliirdly, it* , 



ffraUag C in often tultvo uS thnnL)cli the stxxmd cause, or] 
thst il will Qot {in«B thu lu'gc matter tlirough the frratiugl 
(iiotike people WMiiM jnitli u -uiui^cpun tbroD^fh), but ihin iwa' 
be easily rcmoilitd i.iy thi* luck ».-rtitiTi|i:. &a thnt f nr thfi 
tlire« ».iuillwl t'tilhi'tbori! uim lii- ri-muiliiw. But by no 
imeiui luw tbifl tmp until yuu kuuw thnt tliin in done. Tha 
boU id MirDwod uti Ui tbu (rmtin}.' iit H. 

Th« pTOpu' HLtv fur a Wll Imp : Tlic pipo D nbould nenr j 
bo laM than lin., tlic-ro should liltvnyn l>t at linut a clear j 
|in. ^a<>n bptwcm th« mtttiidtj of tht boll and tbc liodr K : 
sImi between the itmide of Llu:' bell uiid Uin otitMilo of tbf 
outlet pipe D ^ iiiid the Lcll Bhuuld iwvi' nt thi> very leairt 
Ijiii. dip liit^i tlio wfiUr, or bt-twreii A «nJ B; aiid if 
jHiuiibli;, Ibi- liipx wbiili supply tin- trj[» idivuld nliraya 
di-iji, My, two tie tbrfH' H]Kitfl jic-r tniniite, which will kotp ^_ 

III!' wittrr frvm utiiikiiiu. In fact, all traps ahould haw 4^| 
cuiKtaut Miipply uf frenn uhIj.-i'. ^| 

FiK. ^1111 ■fiowd till) ■aiitvr liiw iit 11 and ttm bnll ilipiiMn; 
tlt<Tv.'lii 1>A tlii:' iiriMW- iiidii.'^itc lli<' i^eia fnim druiti, &■'. 

Fi#(. Wi La uu pli'iuliiiii <if Ihr 1"-11 Ini]'. 



I 




Vi". 1U3 





riu. SOS. 



Flu. !U1 



Tig. ana in im pl(^itj»n of tho bpll tmp, tJiowing Jt with 
c ftxml biiittH trratinp . 

R(r. 3IH in nu Anttll's trap, fined uriih a lock grat^nv 
with kvy ub<f vc. 



SoldoHng on Ball Trap*. 

I may hero ipvo you tbi- dirocUuru for fixing tluao heU 
trspo. Fmt. with your tnnipin npen jma |iip« to Jit«t fit 
it on H.nA over Ihv hub or bottom part of tno trap, thm 
rup tlip outer ihIkv of the pipo. aoil and Hhave it about lla- 
IviiK. uiTit Miil the outside of the (rap all over nnd ahara It 
juflt uvrr the Hhuuldcr, aa at A. Fif- 300; tara tho trap 
frmtiiiK d<ivuwurdH, and wiiH! your juuil upright. Wlitn 
H'ldfHiig ititr> tlic bot'tuiD uf lt*i Main*, MO' l.bnt tlx woud 
work u dished down oo that the tnp may hv Irt down on 
thi! (up of the U<rid at letwt } ot an Uioh betuw Ihv Xowl ol 
tliu Iwttoin uf till- «{nk. tlioii w)it th« load rnuml aUiitt 3 or 
■t iiiL-lini pnnt iixir p'hiivlii}* line. ni-it fihiive the lead and 
tup (tlirc vt Uiv Inrll irup, luid " tuuvb" it; llwn you will 
ret^iiire a niu« pii<oo ot brown iMpur, I'nt 1o tltp 'Xart aw cf 



BRASS allATIKOd. 



th* brus jjmtinjD:. niiiofa sbonl'l tw pasted tipoo the (irat- 
liur ; IliL* irill piwent tlie solder ruiuunx throuirli your 
tfratLiir wlicu it la boiiig sol^'ml duwn. Sonio pluDibara 
"IOUO&" oviT the bniM ^rattax Wfom piittiriK tS* liiflUd 
pwMV on ; thin kIIow* tint pupt^r Ut be rcndilf tjLkon off aftor 



Cerrent'ng Sink Pipes to Stone Sinks. 
For fixiuif UieBi- lx.'II UiipB ill Htouc diiikB. tlicin>uirh1}' 

cicMii tlx^ (fTHH'w ulf Uk' 1-:-uj1, wet viiiir >it>l( livio, ttiid iiiiwK 

tlM trap uid pipotrt iMprvjpi>rlwi'l. hJi.t which thomiiB'hly 
flU tip tha boltf niid rotuiil jruur trip with DL>nt Portlnnil 
oeBumt. and aee that it dctes not ^vq way befgre it ia 
pcvpetljsul. 



tS«ll Trap Moulds. 

[Am UonUt for Si»k CWrt.] 

^HbtU trap moikid ii nn nxi^rcliiitrly iiw^hil artinki, fnr 
nukln^r ooneB lor tniinectinK other tnipK bt thu i^TutiiiKn ni 
iinka, I wfl] hnrwith dwonlxi ntiti illuntrntc Ihr tnMhod of 
aulfn(r> whirh UitAf>tIn«n>: F, Fi n ••'>)■') t ^"i' tr'Lnmrtal block 
wfciflh fnnna tlif imidr. (> in tlm niii or [iliifr wh-iuli fumw 
tW atand-Dp pipr D. Fir. -100. TbU in iiimln {u fit into 
tbt block F — not too tightlj'. H intbcwrt-cr.orpartwhidh 




no. W. 



givoa ahnpo to tho outnde of thn Ml-lrnp, Thii \* turrnMl 
In fit tho bkxil F. aa ahown iit I, wbra the mould in 
Knnplete. 

Catting Bell Traps. 

Thia ia hoy's wnik. but 1 know n lot of plumbers who 
Bffwor Bliw a bolt-trap mould, kt nlono ImvuiK wurkij ninv 
Bowovcr, tlMiKi in lut art iu thin job. l<^nt, put four mnuld 
togMh«r B* at Fig. SOA, mako tho Int hot. tlun touch It all 
OTW iha InaUa. Fut tho mould again togottiDT, and pour 
the lead in at J. whan U *iU nm into thi? atand^pipe a.t K, 



and tlien tho body will flU, and •oon aota. Thon kuock out 
llie Din or ploK u. utiil taki> ut! thi' ouitT II. uiid tlio body 
of Van trap ia mado. Yuu uiny Lave ^J caat four or flT« 
b«4or« the mouldit iitv to iba prvpw boat, but keep at it 
andl nil )roM loiiootii. T^e mont ia, aa la all oth^ l«iid 
oaaring, iu thn moulds (or '*nhUli" at they are aomotlniea 
oallsd} bdnft kvnt t« one heat, which ran \\e donie by a Tory 
little prnutinn. Iron tnoiilda are no uae for thi" wurk, aiid 
th« liMd muat not bo too hot, or the trap will tin^ iu 
ocoUnir. 

It oitan happoia that Ibo pJmnbtvr or intd^norktir ca«t« 
(or the braaa ftniahimi at ho mm-h i>«r <rvt. Of (inurms ROod 
uaat beU-trapa havn no liolcw or oifior lrrvtrulftriti«« on Uiolr 
fturfuci-, and nhoiild not bv ^Hl ibick. tbroo-^tooDtha of 
au uiuh IB plinily, and Jiuuti ruuiid tup riin for t3ic 
gratiny. 

Sometjniaa tho bodynf thia tmniii oaatwitliOut the ntHnd- 
pipe D, (or Binkii not nwuiting tbo ttwp, Ac, , or (or muking 
Ot&er Idiidn uf Impa. whim thia Ja want«d. have tinother 

eDg O niiulc to fit \hf. tap p(ut of tlia block F, or you can 
ITS the block F and p-lan >n odo pioor, but rGmombcT to 
hara tho delivery all gno %rny— that 1^ let tho alopo ol tho 
bloak F from tho dotted lino oontinuA iii tli(T rovoraui wht to 
that of ihu plu(f. Uf Gourao, thia etop« otf th« iMd froia 
toimiu^ llu! *Liuul-pipi> I>. 



Brass Gratings. 



I do nnt knnw anytliittft mnrv imprirtnnt in conNCtion 
with aink wnrk titan that of haviDK Ike blMS Ristiiieil 
mtido in pr»|)rdr pmportian<«, »itb KUlBLlMit hoira of proper 
aisii iiud lUHiidty capable uf ilnUvcriiiR' at It^ial twice 1I10 
<iuaulity o( wat«T lliaii tbuL wliiiJi thi- o-aale pipt: ia anp- 
poaod to diar.hat;g« wh<>n niuiiinK full bore. Tmw holoa 
•hooid b« mad« tajwr fmm Th<' iitidor aido, as shown in Fir. 
:iU4i. in whinh it wul l>o niiUeol that th^y ar» roiint^niuuk 
from tho botUini aido. The bevel ou Dir outer rim ohnutd 
Iw Ix^'cUed froii) the tup sidL'. and not lu nliuwu in Fiic. 3V6. 
Fl|f. 307 ikhows the top nt<li>, a^ hImi b i^Lmiut-r, Ified with 
surewa iiiiirkcid A II, tlio Roctivn of whii;li is «hawn at 
Fig. SUS. 







Flo. SOIL 



naior. 



A.I a niV". tUc fctniiwr vlioitM lave a ■hIRlIcuI qiwntity 

111 M<By owl (b>V t^^^l'•g^ l-J twice fill ll(' til" «-:l"t.> plJW. 

'l"hi« IB l« allow for *topnnfTi-«, Ao. Suppose tlio dip-pipo 
l^ bo lin. Hitiarf, then tlntv will b« an etmal tirea to thia 
pipo tif 16 nuMrter inoh and iwicn this will oe 32 ; thcToforo 
lh« gratin);: alnnild ha^c 'A'l qunrtiT incih htilcs for thia WM 
tntp. But auppom; nc SUIT tWo ringn tho En-t 1*1 wntoia 
bhdiw, thoMMond U holoa, and the thbd IS holea: tho 
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lint nag nhonid be I in. oul*iJc diniiiftrr ; tho KPcmd 
1J in., tho third 2jin. Thia nmkfut a fluting 'ijin. avtr, 
hnTing 20 t|uutuf indi hoUs, wbicli u Uiut of my 
pattem. 
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rta. 310. 



tlw ■wtitntAd part at 11. Tltmo trnps Ixiiig made of Irou, 
■» at wnno owIch fur wtticirluiin work. 



The Ball-Trep 

Thf« b«p. Fig, !11 1. iH only fro brlUtrMr hodioi aOUnvd 
together at P. wilh m mp nnil btppw Q, nnd the pipo R 
inuhcd throiifrh thn ntir end, whirh mny I* citlifT inM or 
outlet. S is tho ollior nprrtitro. Tlilt trap i>> worked, n« 
befosa rtutod, niUior wnj. If umkI n* now ^owii the bull 
fenu* tli« tn>p, and dor* iiot wiuit the wittiT-lm-k. i>!tht>ti)j:h 
It mAy hi- fnudr an (o wark. Turn lliiii tmn ttic (itJi<iT wiiy 
niMiiit, tliiit in iitisLdn iliiwn, iiml tlir |>ip< K, irlilrh lOiriuld 
hfl fint lnii\ will fnrm a dip-pipi', nnd tli<i boll, if tnndti of 
littlit mntrrinla, will svitn iind Iry lr> Unrk iip tlw writer- 
way. vliich it will ctFccliiikUT do at time*, to luty iinlliini; 
of Iho liiiiilfinco nf thi? wat-iT throiigih K, mid in fnct, if 
Ilia twUl hf very liffht, nnd n pt-rid di-pth of «-nt«r. it will 
n^jiiiri' wiinc fonx- ii> n-muvit winii-. Thin trTi|i in ti^ry 
huiuly KM ■ tifUl-imp -in fii/'l it wiw orijjin.illy miuli' for 
thin 1111 rpiM*, n.». if tlir jjiiK' S Im niriiirutnl nitti u liniiii 
iMdinir IrLiln tlif cvlliir U- lln' liiuv-mriit rlnHct, niiil llii- bull 
mndo tci float, tlii^ *hutn cff liu? tide wntcr from nil i>T(-r the 
hmiM. A Inrffc lndia-nibl*;T fofll-bnll, plii«Tl in « p-ood- 
ntoA D or F tr»]i. to tluut u^iuti tln' dip, imHirrm tlie 
pnrpflMi SilmirnWy. TIil- ruhlwr aliottld !•■■ im purn «■ it 
nan In- luwl, imd will "crk tLt bt-lti-r. Tlii^ Imp 'm hiuiily 
for atl oQittt of mirk uiul la TCiy ea>y to toiikv. Thu bull ia 



dropped ill ilui'iij^h lIil- <'4tp and ncreiw ; liut m till* tiXf. 
tlit-ri' in nntkiii^ iinn- Jf^iuiuifrs luiB mida tniw to mck 
ou this priii'Oiple inuiiy yours Ago. 



Tye and Andrews' Trap. 

Tliid tmp IIS rrprpMmtf^ in Fif,'- 3*''^'. '•* nind^ nfttir 

tbu CO-tnip piitt'Tti. l>ut liiiK uii iui^niwHj liick-urnting^. 
which ruiiNiiIji in tlin nilrijjiliun. tif tlit' wclUkuiiu'Tj liHyuiivt- 
j<i-mt, iia niuiwn nt A. TIu' frmtiri)^ hIiuwu iii Pur. 310 ia 
dilfrrcnt in thi* iivp<<r,t, llint it lion a Mrt-tr, ua bIiuh'u in. 




Pig. SIS u n liaxph Wl-trap, on liunra la cme of m « 
pstenta of 1876, tiiUchcd to Uio overitaw of o *«lw(-olo«et 




m. ai£ 

Tliia trap. whii-|i iu nhnwn ii|ih!<1o dotm. b mode u 

followd: It n«« oiiJ-t in mi.- pnvi-, iih idxi> llw jiip* I, bUT 
ntn^i^ht ; thin hnd tlu- aeiittii)^ S riut iiixrii it. It wm can 
in n mould wtnifthinir liki- u CouburxF miiiitd. llw ball 
dropped in, nnd llie Ithi> twinetiiuca solikn'd al J "ritit u 
eoiiixr bit, .tr. If 111* luill were r«iiiiir-d to (Iroil, n lijAt 
bnll «Tw Hupd. Ihn pifw T Ipft Mmifrnt, >nd the othpr way 
up: hut nn t)ip othtT hand, if the ball l> too heavy to float, 
the trap i« formed in the pijie I. 
lu luiy CUM I is always the inlet. 



CISTEIINS. 



Ids 



Mr. Buohan'e Qatl-Trap. 
TliU tnp tn priacipls in th« ma» aa tho ImI liMnribaid : 
but. u ohnwn at T C, hu ■ uap and m-rtiw, tUnu U C ani 
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(be T(ait-inp« A, TTie nin.nnnr of tnakin; Uil« trap ia ttie 
Hisa Momoribul in refurvnix) to FJ^. ;I12, ica. 



JflnningG' Ball-Trap. 
Vr. 0, Jnmin^ «■■ i-iiv of tlm Rrsk to tiso a boll inaidc a 

lu DOnridtn ■ gT>Mt ini]Tr<'<ma(-nt 1111 lIic fii-Kt. iactiit<>d 1H7H. 
An examination of Fik- 314 "i>l nli'jw jou u rulili^r 

rMtiim which hIIoVI tho bllJl Ul Ht-at iMitif tiiTfoi'Irly Hir- 

df^t, tlw wmict Ib ths lower Up, uud tliv guido to kcti) hia 
H boll Lb iU pinoo. 

^B nu 

I "^ 
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CISTERNS. 



I 



Ci«t«rns Ancient arrd Modern. 

ThfTi' «.ri> mony iff tlw old ('H-'Hij- iu fnufltaiit iwo nt tiio 
pnianit tim* wliioh »crvi- u twufijlJ piujxjri' : llu-r uiiBWtr 
ibo eriffiaal hm foe whi<Ji thnv w•>^' fi>n»*<l, iiii<l Irixj 'Uiiil 
■■ «Ttnuitltl(F nLCSnoriNU of tlin vrry lii|^hr«t i<itiin>il, in 
■DBiqr inatancea jpfiindnK out ti> nu Ihn most iM>lrlinit«i I'itim 
of Hitiqutlj. How little ni>w ririiiiiii' *)( thai miiiiiTit city 
of i'cm.'polis, ibt cnlumim find Jta (tiilriturps. Tlicy nrc 
PTtjmMiii^r nni] chnnjcinn into <lii»t ; nil it KtniiiiiiUj- dU- 
upp™rin»r: bUU tlwdilirnii BtAinl jimt n» ft i.M, iiif>-ing 
til* nii-B)it«of liuic-. and, if nrttdintiii-lxviliyiirtificiBlini'iiiu, 
will iTOuin fur tlu>iii«iid* i>f j-pnm n* moiiitiniiiiljc, (•n^itintr 
tl>e curiocity of tlir WmWer ; and thcdivp-tbiiiluaif powns 
of tbc future aatiiiiinriiin. Bphmu in no morp, but It wUl 
ho fnnnd Ui»t nrnio of thp marbto tarcoplui^ or c«fflna 
nwMl for ll» into nnont of thf di'iid, bm' stitl ia osixtoruii^ 
tuvw*rin|[ Uto purpoaw of [liHtTna and VHtmnpf-tiniiK'ha 
fiircattla. Ai^in w» wail. Iwtli in sikcred and pmrfann 
ni»*0f7. of enonnmia mobil num for water RtflraK«~far 
in»toiic*. tKo oelelnnUxl Dnunn Son rart for dalomon wna 
16ft, diiuiiHcT. aud about Wt. dwp, Hiilcuiilidlv dm;oratf<I 
with e*«i fl,>wM«, lilitth *c.. lOIS iLf. [Sj... aniniiiiili*, 
c. Ir.T. 1 to»: al«i 1 Kii»(r«, ". fii. v. ri.} Utnndulm 
tatBtioBt^vlatjmm ot tp>\d im^ nxlvw iif vi^n* Inrtw •Jinipii- 
WiTR bIm) iixhI in lli<- iiliUtit oitai]r<la i.if 
imnnBDtinn with tjic fmijitAiiiN cif DnuiutrlttHhi. 
Jthe pMlaoc of Priiun, and tlii' site of aiuticnt Tiny : 
wn alwi find cbtemn in ancM'iil Piirti and Clijli. In Jnuin. 
w« find clrtevBa 1lud^ of #uonnriuit sixe, aLso in £gypt; 
and in Boim. near Ibn Ratlvi of Titu*. miy ^e aeen to tnJM 



da^ nine }a,TBe UDd(T(rniu.Dd niHtenm, miixtruclMt tboiitands 
of vault Bgw. AfttT pcnudnK thivc ffw fiMita, It would 
bo lulla to HuppoBo that my TOidorB will l^dw mnoh iiotiw 
vt ttiuet-vlAtvma only il»p or »i* lmnd»wly«ini«ld, siii;li »« 
w-H' iiindrff lend nt Poddinfrton in lilt' yiMT I2HA. Some 
(if t)iEW> 1 nlinll itluKlmta ut tliu uud of this aitiola on 
(iiKtiTiLs. t nlifdl, thi/rvfure, now prmwcd to explain tIio«c 
of modem miLkf. 

The "Rouituia wpII Vnrw, nnd m rfimilil we kIso. thnt 
ci«U.<m£ elioiild iilwiiv" W' fljH^l in suL'h 11 pdnitinn llittl thny 
may Ix' pr'j|(>.-t''d fivjin thi; boat df winter, and from tM 
hmt of ihti ciin in nitnmor. 



Rain Water Supply and Storage. 

<[Jhe t/e Waitr SupplfJ, FtUralion, ^.] 

In aamo nnrt« rf Ilin twuntry when- tln-rp is m town 
WBlOT-fupply. nor welU, bn»ki>, or mrinj;», the mikto nf 
wubi-r Htutv^ ia a mnttCT of nn kwiiU tuiiUiidtF«tion. In 
eiiiili dinliicia wo hayo to depend upuo llm twif for *iip|>ly. 
Tlii* ^w-iirjf no, tho ci«l«ni JioiiLd he UtfK, and of viiffieu-at 
(^ripHeity fai f«>ritsin thi- Wfrnunr*- quiuititj' fornmi|pply for 
Ml. lnoHt flft'iri or liiti^i wivlu tuLfther. It i« nut 
KMii'mlly known iJiut l.hi' i|iinnlity of raiu-w«t<-r fnllinfC 
uttfiii tLt" wirfiuLi.' or riMif of n iMrel houa^ is (unplf lor 
tho ordinary nupjdy of that liouiw. I h«K* <)n nrnny 
oct-aMinu provUifl "UJih cintemu^, and alway* with ntliii- 
UcUary rtwiiltn ; hut. bt^ore joa can do thi*. it will Li 
new w'niy for }'od tu (.viwidur and find out what will be thp 
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itppnixinnttn quantity of ntinfiiU durinff tho y<4r. It in 
lauy I'liiiuKh In Hml n nwon) of the ralulnll far vm-h year, 
Atiil it U n wrll-knciwii tu<t thnt tu MUiit- pnrtA of Kntclund 
wo )M1 luorc nin/iU lluiii iii utlimi— fiir inibuior, Urn tnrnEi 
ninfnll ilk EiiicImihI i* 11^111.. viz: iiitvmittUuwcd tiiatniifl 
whew it Ml it would in (tip i-nJ. of one twrlro moutha 
lunuiitv Kljin. in d«])th, nr on one kun> of Lthd wf abould 
jrct TDU.^ilT ^Uons of wn(«T, but In IjiaAiia it in only 
Uoa., U|iniliiBt«r in Emui I9}in. lu tit/o. at tlut vciy 
bend of Bavrowdiilc in L'uiiiljiTl»ru3. tlii^ wctti'rt iipat in 
&agknd, tuo raiuftUl b ISo'ut. ; in MnailuKtrr, iiSin. ; 
Briab>1,3-iiti. ; H>8tInii«,S3in.: Vvatnor.'JiAv..;Lytiioa. ■J<lii».; 
Oiawworth, 'iSia.; Fljinmith, <fliti.;Uvi?rpuoC ^^io; i^H' 
onatar. 40iD. ; Kemriok. SSUi.; Oaniiluti 61in. Thav U bUo 
B diAcomoe bFtveen tho mintnll, cnn>nl by Uvu maiii\n». 
Ttir (iV0nwwwi>tt«atti)nRiii: Autumn.djiii.: niniiiu'r,8tiu.; 
vintor, "iuu : epiing fljin. On Uir nvcniico OitjiVr iathc 
wvtiMt motith, will April iii (lie dmst, itlihauKli it i« notod 
fomtaown*. 

In England wlilum « iiiutiUi puMic wit]iotit nun, Httlri 

or maoh ; but It must be ramtaiiDvrud tlint •r^-rml moiilhn 

niny pus ovtT without iciTing Miiy nun ariiiluhlo for wnKr 

"iippi)', ftiiil oil tlip oihnr )i»iid more r»in may fall witKin 

MU'huiir tJmii JBivq^uirc-d for «iw month'* nipply ; tliis tH 

pruwid by the Mtlt»onliiuiT Tmio vi 2Hth July. 18tl7, when 

tho Ml St Dcptfoid wu 3'»in. uid at UrMUiwic.h Il-O'iu, 

Hie wottMt year Imuwn at Styn Rnm 2-!ftin. : tho driest, 

II Din. ; mean, IBS — mum thitn tax tiaism iw mn^rh as in 

Lundoni or i<i)^it ttinm nn itinuli n.i in the inidlnnd iwiintipa. 

TIko, ayaiti, n uiild nixtil and n briifht mrnninx will oft«n, 

by condentiatioD, i-.:. jiivi- vBt«r to our «li»tod n>uf«, whidi 

niiurt not bo lo«t ng'Ut of. With thin, in omjiuvRlinn with 

tho niB mpply, weiianinakaininiiif huvingwat^onfllrirnt 

for any oraiaiuT ouuntrr hoif», imdthi-ivfnrptliprL'tfmnm 

must bB inad(« ao<ionlinirly. Let iin miiifMw- the nnif of tlin 

hpuM to bo, a* my own, 40ft. by 2ltt.. (iiimlji atOft. nupur ; 

tappoM Hip niinfdl to Imi 36in. or 3fl. dmiag tlu your. 

Haw wo gut no le*» than 3,6aO i-ubio (i^t of wuli-c, wliiiih 

■luala l&,t3a gnllons. Now allnwin^ atw ;iiiit t^ tltu (>uU« 

outfatwaxtf, th^in we lure li-ft \ti.\iO ^ulloiu. tu uiy 

ootUii;; of tbc ixmdnued watt-r. wLIlOi will )jn ut tiim't 

o oniii iloHible. Now, auppoao wo ninhi- our ciBUTiiH tt> huld 

fuficiant tor a thivo muntlis* aupidy, or a lillli.' oii^r, llwti 

tha cittonu muit bold at i«*« «,(K>U fnii;n->. or nilbir owi 

quAtter o< lt>,120. I bar* nlwayti worki-xt lo Iliis tuli-, 

andbavD found it to work RntiMfiuftonly, und on Kvcnl 

ocvaalona haTo hiid «nfBnMit water tn itii)iply wat«r uluaet 

•nd fajTO honnr, IMoro uninx k*d U liiM a ciateni iou 

■hoold know whether the watnr la (roe from ckocntaila 

which bnv« an af^nity fur load, or to aiiiiuUfy niuttun in 

OtliGr worda. yon Jthinild ilml out wli«'lhi>r it is vf a i^huly- 

beata [or what ig known in Uao plumhltig world, of u 

" Charley Qntn* ") chunuttT, ornat, for with Mttain wntuni 

thu load will (luirUy irurruito away; at othot timtw Om tiii 

iu tlwMilda will bu utlAcki-d bu & aUailarmanncir. lu tuct, 

I ha<r» wmh a lih, load eaten into holea witlun twdrv 

inoatka after flxinff. I hare al« BC«n tli« aulder in tho 

Mtoo oanditian wirhin throo montht after fi^g ; in thin 

iMt caiw, thii Iffid Mlioiild bo Inimud lugctfaer, while lu 

the fumicr the lend can. Im pruti^;t«d by ginn^ It a coat of 

linio whituwaah, or our of u>incnt (bt, rcnn), or aonieUtiiM 

iar and pitch ; but whi-re It'iid cinlrnu cimnfrt he PKiployi-d 

l pcrlwpt iron i«i»y, \mt ii„ jnji, xuuta through lieiojr alt-'r 

ISalvty Wirt and dry, md iw tudiii of iron otu i-oiitintutlly 

0{:ipiu)r into the watrr, whii.-bU1iad. SamapeepLoenainol 

u tniii. hilt tlun ii nut tu Iw rvljod npon. GwraniKod iron 

nhatM nuir Atand. fmt it must br nnnmntmnd that theru 

D wauT wluoh will nttJii'k xinn or mlnuiixcd work a-qnally 

Hh U doaa lead. Of wui-k in ftnlTanixian the iron ha* only 

■ mrav OOatinir of lino, whii"!! in mjon diii»ol>W by soft or 
nio water, and whirh ■■ oaailr iutrodufi>d into nor lyatnn 
"* 1 Terv ainali qnantitioB, whioh cliau({0 thu •iNtnro of uur 



tiMiKW, and injurs tlira nutrition of the oisnna, in nmiM- 
tliinnoa of ohmnloal r^m-dnnn whirii tnlte jAiu-o dnrinir tha 
pnaninir of tho lini: thniti}{h thi; nrgmm. 1^0 rMult IS 
ucr^tno-npiaal and ipinito-uriaary afflictioui, nacsmia, 
dy^>«p<tia, pn^udo ^phmd f«vcr, and other diaMtaoa at 
winch, cdbML, tlio orifpn cannot b« ttwwd. 

Slate Cisterns. 

Thean datenu have bi«Ti largcti- iu>d, but thn are apt 

to (Mack in the wiutnr [atw 8lal« CtMtm. Pijt. :il(], beat&a 
in tlo> nbm of ointtm a kind nf given etrinKj vcrgvtation 
oeeKV to tliriv«, and pvrhapM for culinary purpoeca, on the 
whole, Btonowaro <>tKt<^<nu &re lh« boot, and when noon- 
i-tant «upplT l« gi^off or where thi> Htonifrc ii omiy r»<iain4 
to bi> frum ^jjfhty to two hiiiidnii mliom, tliuauoiitliimitmny 
be employed ; or larger nuppIii'H uuiy he obtained by 
iiii'r('Li!>iii)f (lie iiiitn))cr id ciHlrm!! utiil onnniwtintf thon 
witli ehoct Ivnsths of pipe (ur t^^ tho uw of Hm Wicbea- 
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buig aipbon [woFitr. 104^, and iiItira,-ingthnnip|i)ytoftui 
into RumlNtr one, luid pamintr tlii\>«(.-li all the othcra bcAtre 
hdui; diawa ottl. TIiu will i-ti-irm' l)iv cunntiiiit change of 
water tlimu^ the vioteni, wluvli in of tho grciitorttmpor- 
taiie& 

Undefground Tanks. 

Tn ecaxatif flsna, ntoh a* farmH. Sk., vihttrv tho wator 
ia ubtainaA tMn roob, Inrga itudprgratind tniiki^ mada 
circular to wfthirtond Nttornal nnauure, am Himntinm 
cowrtnoted. T)ie gmnnd is ninalhr dii^ ont nad bricJinl 
Tonnd, aflOF which the briakwotk u cemoitod with froot 
Portland and Hind. ThoM und^rj^mund tank* will la«t 
for BgM. and 1 ihliik that ttiin in uiu|ii«*ticiiial>Iy unu of 
the bMt method* for utorinir the p.-*cioua fluid, becanaa the 
watvr b kept nool in mmuiuT, and warm in winter. Of 
wwr**, the lank uliould be made eo that it oan bo cwdly 
vleani^, aiwl » pump fix«d for withdmwiag tW wat«*. 

There is nnolln-r T*a»on why thn» tank* are ndtable, 
and that In. llity ran lie tiuitt fn>tu ffre to thirty ftvt ur w 
111 iliiuuiTttT with i.>oni[iaratiru1v niiuill outlur. 

[6m Water Stotnge, Dotacatir Waitr Supply, I'ilimtint). 
Tows and other Water Supply, t\uup Siipply, ^c] 

Position for Cistor>n«. 

Thifl in a niattn' which rnotA builder* a ttau to Ignore ; tuir 
idiuw i* br Kanocoiuddered good raun^h for thooatam. I 
■iippow tni* ia from the fast chat it ia rarely wcfi. How- 
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r. tlwn u a pini.'e f ijr (-vnytluuff , aiid lot wt hflvi> erory. 
lUnir in Iw plAiK. Tli^- dMom nxtm tliould b« oway fium 
•U atiula. It iluiulil V- irarai iu the u iiiUir xtij coul in Uii' 
mtaamBT, mkI U abaaUl be wdl vcntUaUHl, lint nut w us tu 
lunthe coU winda of the winter blo^nir thivugh it; 
* wuidow wHcli c«ii 1m r/wurf ip with tthuttnn iJiaiild l]^ 
fixed. If for slittoor iron du«rn« n londtii tray or nLfo 
dould ba fii«d and«-r the hotuuii, uitd ciirh i-iMcrnB Hhould 
FMt on quartering ot Jolat, in onltrthat tlie fittin;^ ma-y 
be acrewsd on. and to allow for csataiimtiun, ice. Thu 
ciM«na aliould lia.ru tmn^ tiwutli etandme wtuiU; pi]>ta. 
with itTiMiiil in wiulMrt, in order that tlMj mftj- Iw vloaacd 
otrt. [8w T8, Fl^. 477. vad 3, 0, Fjg. 3391. 

AU awtem bottoms aliould tttand }Lu. lu l!it> out of tho 
lcv«l. fallinj; toicardathe tniBtc |>lpo. in ordu' tlint Ibrdirt; 
waler, wbm Rtlmd np vrlittrt Intuiit nlianul out, mig-lit 
ruB lowaiOa thU waaW. AU tlnw vn pijioi tuhna (rum thi: 
button ahoald atand up into ttieoMl«raBt tcoat Jin., harinjr 
thafr anda o^mtA tnaavM ahapcd. aad if hot water mipply 
[tooa an tatra hom tfiia clat^m alwaya maubf^ it ao a« ta 
nx tbMn with ihi-ir muutlia aa Inch or twu butuw Hm vtliur 
drmw off plpM. Thin iiuuToa a Uttla supply u( luit wat4:r 
wh«n thfreu naiio at ibuoulil watir <^ii>ckn. 

[Fot Kltratiou of WaW mm CuW WnU-r Supplr]. 



Cistern Lining. 

T shall {irooood with thin ntcp by «t«p, in Ibo foltowinfr 
wntkinir Bumnn :— 

Suppotv the ci«t<TD to tw a Bcoall one, aa ehown aLPif(.3|I) 
— ■»r, 3ft. "4in. Miiuimand Ifl. OJia. deop. the thiclcnoniDf 
th* ■idn* tA br 1 Jin, board«. For tho mdiee of thi* dAb-To 
WD ihal! n><mirri a pinv of Icnil twice t(t. Slin. Htid twiiw 
Uin. for tJip tiim-otiT at KN un tin- to|>— in nil aft. 
loin. : Ibc bolloni, B, in 2[L 'tis. : uii) uildinK Oiit to 
3(L lOin.. will maldo Cft. &iin. : »ht, 3in. inon- fcir nqiutrinjir 
K]>, aaiuala Sft. Tlin. in Wi^th. it the cUtcni u n iqiiiiio, 
Iba laad wiD b» uia riaa thcotb;^ wy ; tint, if not miiuljv, 
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add or dcdivl ttic diffncn'r' nf tlir la.itlijin. Hu|i])ii.'<iii)r ihi- 
«ial4xn lu U' Uiml withdb. niij™ riiiJ 7llp. NittumtUn- 1 »tnL 
ItikJawM Inlmlbjiin tu iillow fur troaiiinn uiirin, ii<\). tliMi 
the )(*d rnuBt bi> i-iit mudfilin^rly ; tli;il i?, if _v"u nil] :iiiil 
yiMir load, "lit tt n* folljiwii, *<> iib t^i «irp«.il(lrr] imi to hino 
onily uiti! conivriij wipi u]i. Mcnuiirt' riuiid i]u' niclii nsil 
om- did . duuWf |W» will fri»T the totiutb . idU.w I'in. fi-r 
W'P«>B. »«lKiwnatCJG, Piir, 328. Nexltoki!thcdi-|i!b : 
tUa ia, aar. Ift. SJin. ; tlicn thu IJin. far ton. nnd lakr 
Boticw and allow lin. for tho IntUvn rcturo Irod. i»> fdiavm 
•t A. Fiir 32(i, aod at O. Pt^-. nO ; l,iit, in Lwlcinif ut thU 
(or th» dde rvtum laatl, na niHo the bottom lend, turu th« 
inwiag eideirtf*, and tugbt iildn^ urovr li. 



If thn Rirturn in tobnn Inntr.fhnllaw oac-Mf, lOfl. loni 
hj- rjin. deop, unii 3ft. wido, r.hpn lOfl.. awl i>ft«i 20ft-, nf 
HuliliT may wlltioiit niiy diiuulvrtiitnsv, bi? nvi^d br piittiti|f 
in tho bottoDi nnd lidti or Hid«a lu ono or tvu (iiccoa and ' 
wipiaiB in ihp two end*. To (lay tiw Icoflt. you licm mra 
20ft. of Hildrhiip, eqnnllinfr Jn wpi^ht uiy, lOlb*., and 
Ihrmi himm' wurk. Of ihihhii', T dn nnt rpi:ointiUTDd thi* 
•tylo in nwknrivid Htiuitiniui: but it eLuuM be bono in 
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niIndtIatll]rMriiig»cild(Tfou&1»MrotiinG(tliiit In. whra 
phntjtlt atrngtb ui ut haiid;. and the two oomblued arc la 
iii'iny waya a deatdentiun <>f oouHldcmblo baportaiux: in 
L'i.ih-ni- lining, Od tlia other hnnil, it mont M bono in 
mind liint Micnmatanoe* attur the wortc. 8uppoao yon havo 
a viist^m Um) Largo for your pioMa of load— aur, Sft. Sin. 
dn'ii. Kift. long', and loft. wid!o: for tueh anLrtcra thu depth, 
of till) nilii liiul lihnuld he Ful oH tlm Idii^^Ui of tho alint 
[onn mdi) will lakn nrnrlr twn-lliirds of a iilm-t), witli n. 
jnintintho middle, ru atj, Fit;. All). Fur thin joint iho 
wood iJioold be Muik doim at tcuit }in., and 1 Jin. to L'in. 
widi?, with roundiil bottom, kc thnt tiie joint mny lie wiiwj. 
lliiiJi. Th--' wnkinfi of thin diainr ill ihuvni at'V V W in 
thin nbnvo iliitirrani ; it ix nlau wtitl itlu>.trmttid at Fi(r. I J9. 
It tint nnfmijiunitlv happiTiM, ni)twiIhi>tAiidiii),' tlui aixi.' of 
iho iniitrm. thnt ifin Inod ciiita (i^iy biuUy, or thut y<iii 
huvp It puw ri>n M^ould wish to uec >ip, l>a.riuK "o btbiT; 
in ihfK' oiufc-M tlio •huBB will be found baniy. Tho buruing 
mnchin>ii hoT« c'onu^ in handjr. 



Secret Copoe'' Bit Joints. 

Soma plnmbcvH vriO w>ldnr tlin piivn* ii^iriihinr with thn bit 
by flwt tnimn^ tlio tvrn mlavn oim with llin nt.hnr nnd thin 

ainir nft thn ■nili>« in miri a miuiiuTr that n V KTooVd niiiy 
irmiid. ixnd w)ii(-h thtf llnnt ml.li vildcr nii t.hr Inp nf 
brown paper, which to u c«rtain rjwnt pre vcnti the voider 
from runniuif to tho liucik ; now turn tli<' lend over i>o thot 
Iho MildrT will ho faoa dovnwnrdf. and tho joint whrn 
propiTly «zi>iinb>de4iiiD0t Iw dtd«cl«d own by an i-ijji-rii ikhI 
i-yp. 



Bdok, Stone, Slate, and Iron Cisterns Lined with 
Lead 
It. ofuiu linpi>eiu« that nwlerii* utlirr thnii wood hnnr ti>lic~ 
lini>d, aaoli an a craukcd elalc ono, or ouo of brick ur 
<.«inmU!d work. Tho«0 umtoriKlN arg too <wM (« wipe 
agniTiat, Aud tbfN- la nn gotd fixing: tor tha under loud. In 
•uch oaaea, fix fillets of wood, about <in, wido, lin. thkl^ 
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nnd ffwihcT*! off to nottiinp, ha iihowii nt A Tj, Fijr. 317. 
lliiH fi>iith<-r-ii(l)n<l slutt. no it is e.aUi>d. init«t ha prnpnrljr 
fixed all ruiuid Ui« au)rl«i> to be wUlOTed, aa ihovn in the 




rw. aif. 

ftboM diftfrrBm nt J 1 Ii nnd F E A. thr> hntb^nt bHtifr 
»U wrxxl ; if not. nnotiii'r Int of the fpHthpr-edired stiin 
muKt hr Hnrd — thill i«. Inid Aat upon tJio botlom, to fix tlie 
boltoiu rrtura lend i)f the ludcia to, &io. 

^^'hcn |>uttiii^ the li.'itd into *iiiJi a irintini u> that tdiown 
at Fid, 317, let th* top |inrt, orpdp- iif llm Iiind, sinftllovtn- 
tiic Inldkwiirlc, nml tiim doim iiti thn ntli'CT fdnp; or. if 
C4ipinK-*tniif! i" t(> bn uipd, let tlifi IpmI irn punt tlie flnt 
jnint ot thr tJip brickiiroTk. nml fix It with Inr^ nnila into 
HxB toiddlc joint ; tlu« viU prrvcut llio tddo loud from 



Blocking Up tof New Bottoming. 

Suppose It !a Tvquitvtl bi jnit n turn bottom Into an old 
lend uiHtem tlint liita bivn wildtTw] nil round tho bottom ; 
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ihe old wldri' vrnnld be in jrrnir wn^, nnd aliould, witli tlii.' 
diiptiiinr-Viiifc, b" fiit out, inni^)' jiwt Bborftht- old wliW 
[*n Fii,-. :i2'i] ; tlii-ii hiLiiii^ t«tno«-L'd thf old bottom, lav 
(wimB flllniB or WiwktnK iiU ruund. iik tJiiia'ii nt H 1 Q anil 
F Q A. Kik' 'ils. Tho tOf of liiin hl.H'kiiifc- tniinl !«■ 
iroT*nii]«l by <"ifi-um«tjinu«i. Siijjihiim' thr Hut purl Chat 
ruiU upon the bottom to tr Gin., tlif W^k l^in., flat port 
oil lop im., whirh vrill barr l)ia. plBy; or, (111011111 j-uu 
prefer mora top flat for sripinfT, maVe it 2jin. : tliiii iHIl 
rite you unljr ajin. Mplay. Tho widar the top ia kept the 
Miter chani-^ will ^ou have to kcrp tho aoklcr tip to tlic ^ulnt. 



It nftJ'ii hiinptrnfl that jrou. «riD he mdlod upon to iripootwr 
It Wat pimo ot hciiud, auoh oa a put<.'li in u l^JhLltc, riiik. 
KuOvr. nnd tho like, Wfam this is the cuw turn op tht 
lend, und lay broini or Otll«T paper over the plw-e [mw Fig. 
160, and daucriptiou] ; of oouno, dry tlie pUou u well u 
JOB cnit firnt. 

PrepoHng and Putting the Lead Into a ClBtern. 

Havinf; tho lend nit out. yon prr>M«d to roll it out upon 
thn nratmit fionr to the <-iiit«rr, or if in a roof, lay eonM 
iHiaflold or othrr boardn upon tJii> f aiat or oiiierwiae, ao aa to 
form a ntuKo ; in fa«t, airang^o tlua aa best oa you can. Irat 
look out that yaii d-ii niit danLN^ tliv iH'ilin^, Say, every- 
tfaiof; in mody : tho dati^Tn Fig;. Klli ih tu h« lined. FSnl, 
KM! tl thi' vidiw am putnnnl, llifin titlco iJie depth of the ndi>, 
and tijir ihir.knmii iii thn lxiH.rd for the titni-owr l(«d at C, 
nnd lay thin upon th<' Ifnd at E F. and iJ*i at D A, Ftr. 
319 (lutthL-ac iiiarkn bn miulc with n I'halk lini-, nudparnlJcl 
with tho top odjfe cf thv lead] ; tii-at, «.« if iJiu Ixritom 
Ia pandlal ahui, tnkn thr oxael xixn of it, and linn tbia upiin 
the lotul. lukiiijr c'un> to idl»w fin. fur thn rnhMtinaii at tho 
loud, 80 that it inay t)i> iHwilj put in. nn nhown from A to L, 
and F I: now mnrk olT tho top of ihroihrr i>idc. aaat J K. 
and Htrike n cbalk line. Neat, ncc if tht- dalcni i« ci^nara : 
if wj, lay a wjiuiro or tt-niplet uj-jn tho oiiteido hn« of 
the liiad. ui nt K Xi, find •"^aar^ tho Iwid U II; then 
mniaiire tiii.' end H I. idlnwinrt imfHriont for thm tnp,«lfci< 
luni-o>vf. and utrikn thn i-hjilk lino I F; but A* mrt la 4«r/ 
il at thr Hiinr aiiglr an Ihi ciitrrti, irhif-h i* lit ihit out (fuutr. 
Next, iiiL-iunirr tliii hnttiiin fnim I to L, ollowinjr for the 
Ihirknev of th<? lond, i''., aa before mentioned — unmrlv, 
{in. Now am' thrit thin lino i« •qniuw to A F, and *lrilui 
the line A L : th(<n mi'iiaim on thn dlxtnnMi from thn 
botloin UiiH 1j it) the lina M, and Ktrike the tine M N, lear- 
ins tliK IJin. for tnrnina ovw the lop «Iko, aa at T V. 1 
muKl now rr-fcr you to thr lines P Q R. outaidc the main 
or doUcd lioca U U N, &c. ThcHf liucia ore, with iba 




flu am 

oompaaaea, fttmok fin. to liu. an-ay Fmtiithe ntain oreluof 
linos, and arv for tho M-tum letul ; that t« to wiy, to tarn 
round and nail U^ tho Hide iif tliL> eiirtt'ni. aa tJiown at O, 
F(,p. 321) ; the nuidl j-Ilw*. S U Z, T V. and T. Tig. 3ia. 
nro fur cuverin^ uvi^r tlir lop uf ijie LDrnera uf UiL- ciatMn 
[eovCK Vig. iii.} whithniuatbcmuifedoTn fur thcmldtr 
to bp wtpfHl SiiOi. HaviiiK miirknt tlii- ItaJ nut, Ixlio 
a good p«iroi miips lloin. *r l?iii. Ir/nfc i+ tht lit'*! si/* (-jt 
our work), and otit tho linen Y P. V O. T R. Z Q. and 1 S. 
aa nhto i W. S3. L' 4 . tlie latter four lint^ •>'( rur Ht'Arn 
]in. aftht lunttnii-p'nHf i^f iht linra at .\ F I L. FTuvjjig 
<'Ut the liueq aa alio wii. next pojcitre a pifu uf (|ua)t>3i4Uf — 
let it bo "IraiKtl, und with pKidcdp;!) — lay it upon the line 
fi N. and pull up the side E D. and, with thv humboam 
dni>uter. net it m. but not too aharp. For ciaMm-w-otk 
I oluii J;iiojk it from belilnd, nil I"t to Ih" (iTtartciing. 
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«IiK--fa teiu)« ta Uui^koa thele*A nt tlic lino. Kext oLu-otht* 
(i^uiiBring im Itir lino M H, anil pull aa Uuu otnw iride 
iC J : Kt tliiB in u li^nr»>: no't pronoo fmmelf with 




Fm. UU. 

; the Imirtl) <rf I'm) bottom of tlio cUton 

die lead, uuL lay thi* upon tho Iim 

1 F; pnU Tip the ctiJ H 0, •nd wi it in ; iinrt Iny the 
qiurtnnn^ iipOD thi^ liiu? L A. ami null up th« (nid H X. and 
Kt it in : now tht Mdn of the l«iui an? all piitlnd tip M(uare. 
N'f^xt 1i>niil th» ntnni hwd B O P Q in Hip aiilf* «■ nhuwn 
at aiiPt, l\g. 32t. Ttw next lliini^ to do U to biook 




iF,Sl{r. 321. inlonaliithtly-rDanilediihapo.M 
p flonient of iho lead will not uhIcIi ur luui)^ In 
ihe anglM ofuie cJMt«rD when the U-iul in Lctuir ]iiii into It. 
8m that tlie LuaiJ ruoud the buttuiu in aiuun; ; t^au, with iho 
drMMT, bulf^ w WHjr tti« 1>>ttviu uf tbo load ininirll}-. My 
SlB. ot Uta, up: thU will flntw tlin iddoi inwafi^, und •« 
■Hke the iMd nuroB'cr. [Fur n further dcavlpUon of thK 
ne my next rolumc on Roof Wuvlc. &o.1 How han what 
balm Tou roqiiirt' cut bi the bottom of tbe cineni. eopun* 
tU/ tile wiMt«. which mutt bo dinbod doirn, an doim at Z, 
fig, 314, t(> ulliiw (tf ibo lead-pipe, alao Uio waohor, bciiif; 
wip^ llnKh. or tittlo b«li>w thu battatii of the rUt^ni : 
have this hole cut Urge eOMiffh to a.Uow for tht opeaiiifi at 
fhe pipe tu reocivo the wnahor. Tbi> in a imhit vury ufU-'ii 
jM allowed for, beiaif ^qicnUlr out tun iniul], an arv aliHi 
buller'a panttr-niiOu. Han- tliu liip i-imim iiunk iltiwn, 
i»j, 3i(t. widD, ami Jin. dwp. k> tlut the nAilvt mnr 
.» wiped flu»h. »g ahown at O E, Fig. 32a. and F. ¥ig. 577. 
Ntnr examine tbaoictornfirnnfla. ^lue-t«art, A«., aUo 



pImui it out ; then drop tlii iMd oatvf ullv into tho nirtrm. 
Pull tho kad J K, Fig. 331. inwnn]. anil with thi> dn>A'cr 
or iNwi wri%ii diiii) tho loui I* Q, Fig. 3TI, to fit clwcly 




Flo. SO. 

liiUt Uu! anifle, and naQ It ei-ory Ka. or Sis., a* ■huirti iit 
U K, ng. :]2U. Heit knook down tbe top lead over ihs tiip, 
BaahowiiatKD, Fig. 12t, end naQ ft with l}m. copper 
nalla Oiwy Sin. Bport. TVLen oopper ntulit are not allowvd. 
OM l}in. Townofnut [imnl. Som« plumbcn Inrn tho lead 
rf(Fbt uviT thu niitside of the top, a« *hown ill the above 
HUKTavinrr- J beg to ((iTe you a word of adtiix! ruKprwUiig 
thn wed^ntr In of your lead Into the aoicbw ; du not Icuock 
it IM on to kaock tho nden ur Dudx of ilie uiateni apnrt. and 
after your lead is &xcd just nutiii' wbi'llior thcoidni aro all 
right at the anftUt*. InijK-o^.sut, 

Nov, waoomototheaoiliDguidrfMTiiiA-; uuhetoowv 
do tfat*. 1 wfl] dceoribe soDtber method en tiniiig curttRM. 
Suppoeo it ia requitvd to line a dalera In three pteeea that 
la, tlw dde and end In one piece, and the bottom dnpped 
hi. 
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Pio. ns. 

Proccml iw fnllown; — Hnrmg tlii* rifiht KiiiQc. lino Iha 
lend and mt it up. and boa* up tbn unirlc I, Vift. '.i'24. an aim 
aiuatrattid lit T B B, J I, E B. Fiipi. S23 and 32!,. T in tho 
rirtumlcad for niilinff, an i? nloo A,; tuni tliii loodtoihuid 
lit), or *0 cm tt»- buttoiii. UK illiutntMl nt £ F I', F!^. 331. 
Uiirroft att<-nJe<l tn the littl* r«jntmncnt» l>M>Unit no noilj 
lire Ktamtjur tiirititrli tlm w<iinl-wnrk. Ai'.. &v.). niiw phuw 
yiiiir kiim airninxt the nuUi and linliti; it in an at ('. Vig*. S'!i 
and S-li : thin will nhnrtni tlin Imd brtwrrn J K. F^ic. 323, 
luid will nllow it to go canl^ into it* |iUcv. NcM placv 
thi> in, u you did tho finrt piooe, and noil it there ; esethil 
it fit* pToporly. Naw fix the othn aide and end, lut 
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do uot OM luijr nnil* in th^ ovmnloKk of ths iMd up 
tLe ui|!1m, but fix thr Iwul by driviug it liomo witli o. 
chA% ve^^. luruiK ilH p<»iit ]iii. ur m? thlvk auruu tho 
fJMie, or tu ftnlnti writh ■ JLii. luitTowvr irill du ; w«U 
■Irive ft honui. but do not split joar load or <liiTO the 




Fill 1G4. 

■Sdo o( thff laxtrrn out u before mentioueti. To prevent 
tliin, tliL> cistrm t<h'jiil<t nlwiiya be muclL' a* dlnstrHtcd. Thu 
next tUiiiK to do u t« prciHura thu bottom, vbioh i« 
dunu »* fuIlo«-» : — ITariiig lutMMunfd routi-l tlio bstUjia 
ftttil Bllnvrrd fur thn mliiitnnco of Ihf lend siilpa. mnrk 
out tlip otiuit «»! nf the bottom, lean Jin. for tho Uiirk- 
aviA «1 Uip tiim-up IdmI ; then iFilh tbe I'halk tine 
Uue out ther Inid ; ncvn" >criU:h it wilb n acribcr. Now 
kueol upon tho tiuutoriutt'i and irlth tbo point of t!io 
chipping knifa pOAwd itiitUrr tlin ixlgQ of Uta l<<n(l, an- 
■tviTitiK »" n I'lvor, jiiill it u]> ngaiiul tlic ()u«rUirin}(, 
and with tho PTid of th? (lrt>«ef louMik tho loud well up to 
Uiit quait«riii(f, and to jtvi it tUduned in tho aaigV- uud 




to Rtnnd up ■noAn' lo tlio kiltom. Hnring dtiigi! ttiin all 
ruuuil thu Vua,iicxt Ujw hji iIip four tomtTn; tbrn bulKR it 
in llio inidillp. Tlii» "■'" ' i ' ■' it rub vruy, luid will 
*Uow it to drvp «iBi],v '' Tim tun now put 

it iJito it* beat pfi*iti*ii, ..,.i. .-..:'.... j.i. I'M.fbuardUid iijKm 
the lead. jtUDp upon it. and W) iiiiii*? tlie hiilnml pnrt to po 
flat ilpun tJkt> iMlUiiii uf Ibi- I'iHtt'ni. iiiiil llh' li<nil Id i-xp/ind, 
Bud itii' <ilp.-n vtill jamb ■liiiiiM'lt'L'ft nir^iiirt tlio iddrM, fti-. 
Xoir tnki^ n ilrmrcr unil liimiiiKr, ajlA. t*.'l it in idJ miuid, 
uTlW lvliii:b Uki? ii cliuBu wwlici', uiirl ilriiv tin- Iwid wril 
h'finv, L'ikuxiiii; it )•> UTi'iV-v itdclt, lui eliuwn ut S, Fig. 32Q, 
tighUj tu the ddoM and •.-[idj. 

Burnt-up Joint*. 

Pot pTfcariiif; Ito d>t«rnii Hwdy (or bximing tbf Jcdnta, 
' Nw Fj(r. B6, Slid duKhptioii, also zino ouienta. Fiffi 33/ 

uidsac. 



Soiling CisLornt. I 

Tnkp th« cnmpaaaM, m4 oin. or 6m. apoa, and fnm the 
FinKli>» Kcribc nil rauud thu ndoH tind bottom of the oietem 
M nhown nt II M U N S Y, Al-., Fiv. S2'/. and vilh 
the wtmo radiufi k»iI fnnti tli4> nnt«dc jiouitH of (lie RoHfaUC 
liii« to Ktrikc tilt! qutulrniit J K, Jcr., oa hIvuwii; tluB m 
iiu>«t uHifti], for tlic bcittom c»p«i[illj", wlnTi nHpitijf up- 
right ocrrnam, m it keApatho *oldct off from tlic ntikMlMtl, 
ttDd alro ffivM « aort of fluixh to thn work. Next mtl (Iw 
part* YTtmn Que muiu,, uud diy it with Nharai^ bot Iromi, 




no. ua 

or ail bort tod obh : or, if tinia wfO alUnr, l«t it _, 
gmdually. next is tho oatdiig off of Iba iDttun odoo or 
aelvidgu Q, Fl^. 330: bcrre you ivquireit Rood ttnu^bt- 
tflgci ihatp >i'lii»|)[DK-kiiifti [wc FIff. 33]. Aananinic n In 
be pro^-rlj' woAi-d DomQ with tke abacp' ehaK wrdsv, uko 
tlK ■:liii>piii^-kii)f» and muill rUl^Tii liHtnmcr [voc .!ng. l^ji 
beginning at tha topnoar J, nnd rut oS thn wividm cd^ 
within one-«i^bth of an inch, or le«B. of tho ao^e ; cut 
thUstroiffbt, and from top to boimm ; alio routid tbo 
botlom; Uiru t^kv the than chuv wnlvr. nnd a inood-mjed 
hanunur. luid wull diivo tac jbi. <j.* (uud into uo aiifc|o> 
vbJcJ) will ■•'.■■Ayt' ilMlf M tight M in rvquired [mo S, ^ff. 
3:^0]. iTo n»/ iwf fMi/i (M tht «r«rehak Itiad, letert it ii loit 
taUrrrtl. Some pllrnibcTs do no lint touch it with tbo ehnM^ 
wnliK aft«tr oultintc off tho wlndjp n'ith tlio chipping- 
kuUf . but I like t« sot it in an nhown. at S. Fig. 320. 

ShavPng. 

This la of more Importaac^ tlinn ninnjr ouppoM. Ton 
cannut he too putieulor. lu the lint pliKc, yon require 
MBaU, flhaip, wavo-lxMik. tlio lil>u1i> tJi be no larger 
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ClftTBRN sliAVR IKJUKa. fiu. m. 

\/ll) liMTf thn exact widtli ytm ntivin the mUw to b« 
•0hjBi Onithnl. for try pan, I Kka tlio ihaiw of tha blad' 
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to be t>eAr\y ttt mcd» »a thai fllustrated at S Q O. Ftg. 3iT. 
Tku u ■tout AaTr Ibe rt^hl «».■ ; fnmi Q tu :j iJiuulil bo 
fjn. ^Rila will obave abuut Ijin. v-j>b<. Scww pluuibin 
UK * trian^mlar cidUm luKik. idinilnr hi thnt nhnvn nl 
A B D, Fig. 8'J7. Tbt i-in-kf. F nn<l E ^«w the ■t«ii of 

tb« liouk. Wlico luin)^ Un-<.' Looks, iicyL' Uiot thrj UM Well 

■hMrpenn), for • dull uliiivt-boalc nuUuia dull worlc. Tiie 
riMve-hook bctog all rii^lil. uud in proper ordar, procctxl lo 
■ndj Uie part Q lutu Iba.' iu<i.-le of uio cUtvrn, luul witJi Uiu 
pautS gsngB tbo sliurtii); liui>, bj hiildinjf t}in lux k piirt of 
the hook ficndy lo tlit.- iuikIi- of tlir Ictul, Dnd vitli a trwd 
Iam^ atroko or ttwM-p draw tlip hrjok down, lujd mo •huvc to 
thodMJnd width. I( too wido', the hook, of ci)tinK>, mu»t 
be made nafrowir. 

Procaed wlUi Utb, aod tliiiiuuftti];^ hIuivi' thn nl^ nf tho 
OVBBOUUK ftW, M> rAoI tfte loli/rr \r\U scttl Anlit' it (a ilif 
MiWrrrfai i t ,~ alao he sun !<> tLuruiwhlv rlrnn oat thn bott'im 
conwn witli K rvun-i-nned spijoa Luok ri''itr- SI]- TuUch it 
ovor H yon ra on ahaving, aud all vnll be nuw Kiudj- for 
nldsrfn^. »omo plumben), after thi-r bum xhavcd tliictr 
work, g«t a iiuniJi mntilur to a carputLUT'* tuul putu'li. nnd 
(K» pniich tJic cut uH tdifL- of the litad intii thn bnr.k li'iul nil 
m |Jh> autfle ; itiia luilda it in pmitinn whrn tint pmprrty 
WHW-woogvd up. Never uw a (trsiiilit-cdKc fcirahu^in^ 
B oMstB. Booh work is onlf done by thow who arc not 
proAmoit in tlutr trade. 

Eoldeplng Cisterns. 

For a tiSUxn tho auf «i rJiut ik'acribul iit FijT- >11'! — 
nanielj', about Ift. (Jio. divp aiid 2ft. (■jmim, one larp-' inm 
will do thn wwk, ftnil n pot. of m.IiIix, wiy, lOlb. Fur Wp? 
datow laoro inm" willl-t khiuIt-.^I. I huw vaU^hivl mv 
vwa wcridnf , and lind that a W^ru iron tvill oomfortAblj 




d« from 6ft, ta lOft of flnt wipirp. nnd from 3(t, lo Tft. of 
upright wiping. I Iuvp d*yie Btt. of uprij-hl work with 
OM) iron, luid nhcn liai'v ilont [^Intern uijuiik withoul im 
iroo or it* (quinUMit, whicli, if ii>ui-ti pruuUjM'd, will l>« 
loubd a> ciMy tu do b« an uiidL-rliaiiditl julut. 

I mar hot* lAate that 1 mi* clialli>iij^<d in do thin bf <m<) 
writinir too tnuttt jniininl fT^r I'lumlun- ami Titn'ralnrj, iinil 
«0 tbn 9th of Man'h, 1 <i)<H, 1 luxf'titrvl thruiitih thn wuni- 
jonimal th» rhnlJrnKf (iit l.hf rnim cf fiftj ii'iiindt U) do in 
pMblio Ax. hd of upriv'ttl uiifli* wipiiiK without an ina or 
M* CKIuitalcnt but aiioplj with Iho ladle, EpUah stick, clotti. 



and nrdiiiiLry plumber's Brildi>r. but the dialltiiger, who 
thi)ti^ht it impuMble. bni.'ke<l out iiftcr mj moucy woe 
di-pmiiicd ; ucvtrilii'U'Mt I did the i*riplu|f in ue pr«Maioa of 
about twpiitv Lilunibert and ulhcr punoits iateTuitcid in the 
matt«r, niid otlivr i^iiiilly g^xjd work was dono at the oonifi 
tiiiio, siioh lU -tiu. iiud Ilin. uiiderlifuidcd Juinbi, eomc Gin. 
(Liid 'Avi. brHtkcurneTM, ku. Witsewod hy A. O. lJd<A, 
J. Willi«, E[. JouM, T. IIv;rwoud, pliunhera. 
I SpcalciuGTof thaqaanUtyof aoldicTnaedforUrseciirtcmji, 
! it will b« fouiul luuoh l£a bmt metlud to nwfam onouKh 
, lolder: Jib. to Ihu foot. Thia aliowa tot g«tUns np ttio 
h<<at, ice, , tli'iug-h for tumiill oni?* ikot. will bu ainplu, unloaa 
thn wat«r tifta upon tho tin In tha solder or the workman is 
K»wcly: in diit'lt oaiM«. lib. to 21b. wiC be rM|uiji>d, Uavii>j[ 
jour Willi icr-lrraiA hot. and i»i-L'r}thlu)f n^ht, with wura 
I'ltjth, Bphtoh-Btick. ic, ready, Xakv a \Aav of Uutnl H. 
Viit. Sljt:), and lay it, as abi>wii. In the buitom to cakh tlm 
Holder, and to prevent it geltloir on tJiv bIihyctI part, 8 sad 
W, of Ihe bottom. Ncxt^Ak*" anothorpiM* of txiiu-d about 
lin. thick, out to fil ihp out<>r luie'e. an Hbown at A B. Fiy. 
■tZX. and, witlt two uail^ driven iuUi tliie i.-iidM and into tho 
aidos of till? (tl-<i(.'m. fi\ h, a^ shown. This vitH otnh tho 
luctal whilu till' tup iiart of thu joint hi hcijig' miidi.' (Lliiii hit. 
it iifUin nioiT,' 1»thi>r, aud bJuw morv time thuii wipiutr u 
fdot or two of tho angle work), or, if tho cisUni rutin 
ninunst tho wall. pu«h iwme papor. See.. l)otwAMi. m> a« to 
prvvent waaki of fold»r. EveiythinR is now ready. 6im 
thi7 mote orders to ''bring it" (t^ molalj and a piiix: of 
bwird. or, if the i:i«tcm » In a close place, a ploce uf lead 
ur iron ttv xtand the in''tal-pol on. Take the'LvLle full of 
■oldor ui thn left hand, nnd with thn Hphiah-otJck iu tlip 
titfht, i^ointntoire sjiliiHhing thn iii<rtal on at the tiip and 
duwD to J, then to (1 and K, Fi|C. 328, E«ep at this. 
i>iii?n.tii:innllT nith llir iinlniih-iilir^k picking and pushing up 
the racial ffim off the hoard ]}, until jwu coii iiwl it vturk 
lively, or liku bu iuu<.'h etili putty, Evep rubbiiii.' tlic 
iipl«iih-«Wrk iiit«) thji mil.ipr ti> Itwt it. iitid kwp piukiti^ Iho 
M)]ilrr up lo the work, nt tJie winie time imlaMiiiig on mora 
metal, until it is in s tuift stiite. Vfbf-n ft is in this state, 
anil Itnvtng plenty of Milder on to retain the heat for a few 
wi'Cindit. iiu'wlly put ibc ladlo into the inetul-pol, Itt the 
moto linnd th<.> Krtia from tho tail end, or br bis cutchiug 
hold of thfi titnuHl mrt of the bnndl*, with felt on it, into 
yijiir left himd, nnd lot htm give the warm eloth. [For die 
nxf of tho elotba, fto., we Cloth Table,] Now. with the 
bull of the iron jnst totioh over the top and don-n to about 
J. that is. 3iri. to iMn. down, nud with the olodi wipe the 
top smooth, as shown, and down to about J ; bold the oloth 
UtIwcoii the fillers, and iripc down to tj ; nvw. with Uic 
bull (if tho iron wwrra ap tho other aoldra' fmm K to (j. and 
whim it ia in almost n ninning xtatt* apply the rloth fnim 
whnre yon left off. anil wi|ie gtiidually drum with a long, 
ntcndy ewerp. My Ilin, lo I'llin. at a timr. Do not attempt 
tu wipo if tJir nii^tal will not moi'c, for it will be too cold, 
And if you iihauld niot<' it, moiit likoly the juint, or the 
mtitJii, will hi' hmkMr, nnd pnrhapw loo finn to be pnr^ 
mivmI ; it will Innk, rtnd ymi will n^iit \k> n\Ao to tinil out at 
wliat part. Whi-n splnxhinfr iin riiiir mil'lrr, you will find 
tlir kvtd to riv nnd oomri itp from thi- wo<xl work, Itiis 
must be proKKul dawn with tho doth when wiring, rlJ!., 

ErMs tlio Idut down buy a)MJut atk tnoh or •¥> «n tnc soiling, 
[avinjf wiped th'^ anf{l« down ta ahout R before tho metal 
bus liuii! to «H, pu«li till- uuni-T of Uic ir«n ititu Lhr noldi'r Bt 
Z, utid witli llie cluth rli'iir tlje "urjilim tntitnl nway froni 
lliu jutiil; tlinn riTttiovDthe Inanl B. Fi;r, ^'la. and, by an 
doing, yiiu nltauld bring all the ovrrpliu niotol wilA it, 
leavini; tlic }oint eleun at the Wloiu, and to appnar a* that 
St J Q EC, Fig. 330. After thiu ii eold, take a «trip ^ 
browupapur Sin. bv 3in., well noukiid in wtit*r. and well 
paste it over, and Bx it over tlii.' Imltom part (if tbi.' wiMi-r 
at R, HO tJml th'-- kiIiUt will «hiiwiiiilv Jilmut iin, up 'he, 
juint, and all in ruidy fur aoldcrin^ the butt^im. To the 
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ooaldUod it will be bnt U) wip« tluae upriglit uiglM fltt 
tti tboir nido— that is, vrh<A the r.iiit«Tn nan tie innvixl 
kbaut. Hs\'inK ut! tlte iipTiffht jninU nipM r.iit, nru) th» 
paper puKlvd rouad thn biilimn (Hirt. ns nl R— or, iiiatt-ad 
ot paatad paper, immn pliimbotv. cwpocioJly thorn? nrcitti-teitt. 
UKoh^ OTTT thin part, to proiTnl ilii; feoldcr adhcriuK (1 
bara aMtD it (oilod <n-cr liter being di&ikod, but iLih i/i a 
diii; jnb^.tit'St c«Uf<>r tho nuital, luid V(^u t^liuJiiiig frvni 



bam TOUT ladla bcut Id front to noiirBtKiut the diape of tlio 
nnglo of tho oifl«ni, Hum viitli eiiluali bUcIc luid i-.ltith in 
tile riglit luuidouTanumoeHT'lii'hiiif; ua nbuut IS isclica dT 
wilder, looping thn tAB tho 2iott>.>«t part. Get it to a (intod 
livfiir b"iit, and iiuiduj' draw ^our dotb 12 itithM or ma 
down tliL- joint ; wami wp the boltom end iritli (rculi wilder, 
aud Bpluli 00 amillier 18 itu^w. not foryvtiim); Uin kmpinir 
alivfl ui ]rotw |il*» where you left <iff wipiafc-. Ton -flrit 




ru. 318. 



I toward* P. Figr. 316 (tbisbtiwridit-liudciloririptRfc). 
When you hnro aboDt two BoaU ladloa fuU «{ mUm on tho 

O' ' ~ , warm it np witli ■ Lugo insL, and with the ri|,'ht 
wipe about Via., kMping tli« iiwn doM ta tliu wiIiIit, 
■nd *>fi|ua wiirni up kM wipn anodior Sin., andftirnin wjinn 
np, tall wmmiinK I'p and brinjrtnK fuTwnnl ttic vM nii-tal 
■BavdpiiiK awuj uacil qmj re metal iatMuinidloWBpliulicd 
on. EjMtp at thi» until ncorly the whole uf your tuctal in 
IjDilft, or viild : or, butttT, until tljt> t-iiiU ut tlid jliiuIb mtvl ; 
or, if a twu-hmidcd ju)j, uuUl lii>Lli |jtuiiil>vn iiiu.'l. Wi{HT 
tho conunt 'UUl di-iui by npplyiji>r u ^tjwIuu] Ik-hi riituut tlif 
Oiltdde and mid jinrta. It nh-u-ulrl appcuT lui llmt .nltnwn at 
B, FliT' 3^-- and (juitc clean. If there «h>»Jd be a joint ia 
th« middlr- of the (istein, as nt Q F, Rg. 316, thin m tut h» 
wirxil lK>forc (ftiinfc round tho bottom. Id. tliilnhinj; otF 
will wanu lip iJti- cold iiii«tiuK-j>ari of the trn-Uil. oiiJ du 
not atUimpt to wipe it too told, or it will npptmr K'midii^ 
■nd n>U|[b. Nothing' appeon so Lnd ae ii eloiiiily litiinb, 
and ttdla a lone tale alH>ut tUi> wuricioan, SuniL'timen the 
ovcrplna meial will be in tJic> way. cupcoially wheD finiiJi- 
infr; th4)B dMkr it away with the oloth or ahaTo-hodk, A:e., 
•lul lani that it diiea uot tin the lead, eo a« Ui atiuk faat 
wfanre yuu do uul wnut it. 



Wiping Cisterns Out without Irons op th«lp 
Equivalents. 

Thpro are nuuiy dopiwti in plumbers' work, wUch you 
canniit vipeet to learn all at uuue. Wiping out ciatoni" 
well luarki lh« ptvffnjw ui&du by tlm youitfr worknuui, 
Aft«r you haro ibamt to pr«ptrlf wipo out a iriiun with 
the uMiof irtms. you fJioold by and do withoat tbcim. Th" 
loHowinijui the bert method to proceed. ForHprightwotk, 



find no difflcuhy in doing' this aftddr a raonlh or tw^ 

proclii*. 



Stays to CUt«rn«. 

Iiarg« datcrae— euch an lOft. by 3ft. antl 3ft. di>n>; cr, 
•ay, 009 Tft. devp by 3ft. wide and 'ft. lout; — ohould havo 
dtayE auroaa tho widtli, aiid oftcitllinni aoroM th» rada. 
Thew ataya an nathinv nuini than iruu ruda paoasl 
tluodjfli load pipra, aa ^own at D in the rlrht luaA 
catt. Fig. 339, anil McrcwM up -with nuta fnan tha 
outrida. oa OliutFattd at K U in the abuvi- diaKram. 
When flxiag Ibe lead plw» for auch rod«. lot the md» of 
the pipcv juat unUr thn hoW of tho wood aidoa. and not 
to butt Bfrainat tho ^de. otborwiM it will be a o-ouble- 
some )ob lo giet the Iron bolt thronffh the woodwork. The 
endauf the load pipe ihould b« mldmd aa at D. Do not 
wipe the Lead to tliu aide whon tho lod ia paned tbtvugb : 
il ouvla the utitol too muvh. 



Ovopflow Waste Pipes. 
[AIM ut Trumpet Xoathd JFiMfw.] 

TluvM- pijicfl arv oftt^ put in wttltuut due oonaideratioo : 
often ioa aniall und at- other timeti lav lur^. In many cimo« a 
lin. pipe will aiuiwor inueh bcftw thUL « llin. pijM, vniOM 
property amnfrvd w thai a dmugbt may te craated by 11m 
runutuji watJT itwlf : and uftim tira inoiaa or Uircr inrhm 
ut the iimIuI i'lI<.->:4 iii thi- iliptli of a datcm a lu»t. whicb in 
larire tAulu ia of dq anuU uiiuidcratwo- For un tlluatraUOD 
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of thi« rvfcr to Fiff. Sao. IImw tlio wntfr ii; seen ta riso 
ano' l]i« Up uf thn irijn hk nt L, litniljir In n wi-ir whuae 
length la «qtu)l tci Uin druiimffinmiin of Uin li]] uf llie waati! 
plpa. Mill baarr tlic piiir nan bec<>[iii> full Ihih'. tlif water 
inu«t ri(K> (roni tfara« latihca to six iD<LJwa nlwve. owitiK to 
tlic induocd cuiToiit, or what 1 now uull tlic ir'") nmfcH''a, 
wbioh tMuU, Ml t» Hpnuk, li> <Tr>.<ikt« » |»irtin1 riti-imni at the 
centre ot tlia pt]M nt Jt. Thiit U due Ui thr^ diffnmnt mli-K 
of BOtioii cauMd by the dlQeivin'o of tho wi>i>;hr. nf Lliit 
WBlawitlun Uwipipe, aodthatnt iim li|i. nnil mny Ih' rvn- 
aoDed out u foUaws:— The water nl iU KMrtinK {xiint 
mOTM aiowXj, and iii<:nHUM« Itit ^'l■t<>|.-ity. '-r nni'lcTntoa 
tUtJf BMOriinff ta Uio liiw of fn-Mvilntitiii. llic Ixid oifii't 
pmdoonl bjr tlir rtnit erjatiutii miir bf timvMilnd by luiiiiTib' 
tlw »ir Hwav fnim the ncnli* oi iJii' mnulh «J thn wnnto 
|dpe. whiuli auty bo donp by Kiinjilv rni-i'HtiK th» tcip of tJii? 
wMta iMpe, a* iUuittntnil nt Y. tt. iimt lunviiiK nuflidcnit 
mtw pMNagv botwecu iU lip and coreriiit; m bImwu in the 
tame figure. 

Battcnsd Cisterns. 

I )un» attmdy rofiirnl to the ani?i<Mit cistemii, Rnd notr 
propOM to givv n few linm niMin Ihi' util tianctiod luul clit- 
U/nui. Let aie, thm-fom. refi>r ynti Uv Fitf. 3:n. Tliia In a 




ilnwiiiir of I) K<^ liwl cintrtTi, now \ 1 <i yrjirrt oM, nnd in 
» ptrfii't fitatc of pnwcrviitit>ii. Tlio •uw ut 3ft, Sin. lontf, 
aft. (iin. widi>, u)d afl. dt*p; tht IxjII'hd, uidcu, ntid eniit 
n* }in . thick, with ntnnirtlirriuiiff «fcirk an •liown in front, 
Ob the two Irout Mjuam u to be wwn tlim duto, Bul n the 



oirole the tniUidH of tliu imikor. Twu of the upright oamen 
are wiptii mi. nn kJwj lhi> IjuIIoiu. .AJI rutiiid tlii.' juiiil in 
rowjrb, but tJir- .■hiMi'T in nt li-imt Jni- lliiiik, uiiil luitoiiciln-d 
by tlw actiou of the wntcr. TLiit (iiitt'ra waa funtiLTly uwd 
f.ir min-wutor, bul luttt-rly for sttv^t sufitil)' vmAe-t. Fi(E, 
31!J is luiutbrr nld bfttt4in dut^m, hut oi ciNuliir «hnpR. 
This bsitM the il«t« i(t!>'i : it in tlimrfitm .132 ywrn old, umI 




no. SSL 

in iw fTood i^nnilitinn lu on tlit iliuy it wiw iwuIp. ThiB bLaim- 
tL>U« n tale thut cvim iti IIium' •lny i>luti>1wni kii&w tJiu 
■tEiuipMt fona Biid nukiin«r of ctMWtruotion. 

Modern Battened Cisterns. 

Fi(jr, 1133. in II in'idom l)iiH«Mi*d ciBtpro, rn4id« by mynvlf 
in thoyenr I!114<1, fir hiildiii;^ lulphuiio acid. Thi^tildMi ftud 
imds are 8tii<TiKih<nnit1 willi nuiiMl uruauwutal wurle ; lUa 
•ubatBDoei* }iu. Lhir.k. li\c anu'k'H aic uU Milidly buriit up. 
Knd it !■ klK)iit nft, wiunrr ana tli«ji, irith a Itsid tjjp, but 
Dot mldon^. Ito w«iKtit U llcwt. 'ii\n. ^4lb, Fi^. KM 
Ulu>rtrat«« u birfru hattcanl viitd-m. cost find mkd» by miy- 
M>lf in the yiHir 1881, and whirli l)»are my initials, and 
d*te, as at F. J, D,^K [for Kun-iiiiirtoDj and 1, >, 8, 1. His 
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dsdgs, u sIk> Fig. 333, is my omt. Hie ontaraaut irivce 

Ct atrvnifrtli tn the nd«« ; but notidUMtHiidinj; llii» I 
I IHItv pUtr-*, 3(t. by Jin. Uiick. Mildcrod to tho adoo nt 
fi, and rrom K tn F, Hunl tho ends from G to H, to ke«p 
Unm ia their proper tAmpe. Thii datorn wa« nude for u 




vnult, vrhttvi it Li JnipLivdht'' to Ui ^ nt, i!xn:<|>C jimt nt 
the fimnt. It in imppliwi liy h Mn. lilb. tn tlic yiird pipe 
]iiuudikff tliruuKK tiu) froot nt K, nnd (mm a miiaU IumI 
oivUini HxihI buiiiu dialAuou nwny, luid lcT<:d \riUi the t«i> of 
lar^pi ciHUrii. Tim ti>p of tlin [■.istpni U covered witli H 
l^iii. slnlc iJitb. nnd thri brinkwci-rk in nrehud over uloau to 
ttio itUb. K U tho •iiitL'i plji-'. Tho rMUwu lor Uxing tlio 




inlet pipi' Rt R U t» nliriw ihi> wntvr tji full itiln Ihi' ittHtJTn 
with fdrPT, in nnliT tliat il will waah ita^K out wlimi tlin 
pipe K tit <lp^^l. Hhoiilil the piju.'si burnt with tJic front 
(which i* uut vury Likply) or otbi/rwitiit, tbo pipcf ecu bo 
ropMTod «r aev)jf txfii. This dattm. if left oloiW) will 
be intact a Uiouwuid y«&i« litsiuic. 

Costing Battened Cisterns. 

For the bimIumI of vaaliu^ thew owtcrru. rrfw to tie 
■liiM!l-livid t-'JinUut;. Havitur tlio pattern of thn front or 
aid**, &o., prvpuv tlit- siml: but Irt tlko k-d bo luudi 
ttiiclKr than ia niiuiriHl fiT hh<n>U, in ntdcr la nllow for the 
csuamMital partii. .Sny th.:- pntUm i* 3ft •qiumi ; lay it 
llioaduwiivunli. ti{)an the aaiul. lUid Wf>ll li(«t it dnwn nil 
*•*», aiid iJtTjuotly level. Thin tnuM Im dnnc with KfH 
ottie, in araa lo get tho priut tmo oad tfaarp «-ithuul au 



unovoD nurfnov. A/tu' thi? two potBons most lift thu priut 
with the four handia* proridea for that parpaBD — tlia 
hnndLiM ai« fixed at tha fuur euniuni— then procoad to oast 
an thnufrh it wan ilieat lead, learing tha propar diitnnoe 
bctwRcn thnniuidandthaiitrihi:! forth*; inthitUini^ of thrlcad. 
The bc*t method of oMtiuir the orunmonto! front* of 
button ciutoRui in aa followi : — Th ka Uio pattcru (aay It ia 
3ft, A<|uarn with Jin. <Uli>t* nailnl all, roiuid the outidd* <if 
thn palbTDi. and aa tho ftti-c ddo'i — let it bo unoAith at (h« 
bnrik— lay it flat upnii tlic tnb)n, face upwnrda, as at 
A 0, FiR. X'i. Now (lift thn iiaiiLl hi nuffinirnt quantity to 
stand Ain, above thi^ faec of the pattern, Ipvi^I th« tand witk 
tlio Hlrilio to tlic level of the fiUcta, then trwd or utheririn 
boat the ftnnd hard and *ntooth ou what ia nuw tho nixrlaoa; 
next tnkP what In hnnwti an a hiickboard— thla U the lome 
sixo a* the Vwuik of tlm pHttoni, but thta badtboard mtiat 
have A quantity of, »ay, fin. atcnm holoa, m in the bi^d of 
the (raiiie—lny ihin hnjira flat upon tho lovi^Iled aa id. and 
kt-up It limtly pi<eiiKd upon the aand ; now lift thu pultcru, 
m%aa, andbix-'kbonnlulltof^i^thfT, taking nan- not tnahiftthv 
batikltonrt) ot tani from the pattfrn. Nor, th«r Mud ia 
botweon thn two ImanlK, turn tlici lnK'klmacil to lio flat niMii 
tho bod of tJi<' rrnmfi. und camfiilly liftiigi tho pattern, voen 
you will lm\f n. sorwl print fnrmi the inw o( tho pattern . 
and If care hux bciiii taken iu prc[ikrijtj{ the pattt-m with 
pn>per flll«ta luibtblc to the iiub«taiice of thu Ivucl, y«a 
nerd tiut Hffniii touuh tho aaad, morti tlinti jiuit tho i&aklng 
up thetdgvH Huitalili! fur UiiTluud to flow from the head-pwi 
into the mould, und Ihi; Huqiluii fmta there into the foot* 
[UUI. Fivpnro the atrikc- tu niiit thi- nulntnncc of the lead 
requlnd. Tiporctut Ihf^tuud u little <Mvr lliaii is required 
fur ebrata, and ne thuroughlj cxploinod bi idu)rt-laad 
cutuig. 

Iron Tanka or Clstei^ns. 

Thoan cjiitemii htp mule to any ahapa anil aiie, '■i''^ am 
well illuntnitnl at CI8TERX and TAKK, Fiir- ISA, which 
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Kui. ami 

nho'wv two «1 hnHn'a ciiilcina. They are nTctted nmad 
tlie comoia. Thia fijm aiw auppUca toon galrnniaod, ud 
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morv will be H&id 



tlurr itiw of |]i« v^rv brut iniiki>, €if n-liii^Ii moi 
in my Hot WaWr ifrork. [Sie iipxt voIuiuk.J 



Zinc CIsterna. 

In thi' imuntiy tlirJ* ciirtpni'. iir» otun Itncil bf the 

Elamlfr, ond thi-ttifon^ I nhiJl sivu inj rt'^iiluM an iwiiflit 
ow W pK>on<d witJi this work. Firxl. (!nt ymir (iiftnl in 
Miich n manaT ihiil Oil- rtoUpriinf i^ iilwny* «wiij- frtitii liiii 
•ngjao. Now eicimino Kit- sat. SuppuM tlw An't, C I) 
El*, tbon bIiuwh tu U.- Uiu sue of tns end or aJdo of « 
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Vm. 33& 



imiarc AlutMii : eall it 2ft. 6in. lonff, and 2ft. ebi. At*^. 
Fltvr. utriki) tilt) bottMB Unn. A B, then nwairara off Uin.. an 
from V. ti> L, ur K to O; tliiii ruliim tA\zi! \» to nlliiw tlin 
rijki to !«■ MilJeT!-''! lip williiiut Ih'iiiK -ijlclcruil in t.Iii- nitKl''. 
aB*l. a» nhiiwn at I'' A E. V\)[. Wi, dmw tlii? Uiii;, B F ; nnw 
mwnm the end or sidir uf thi- oinbrni and oMitviiro tlic 

taoial, ■■ Kt C E. F D. Fl|?. 33G : tlw^ tAlcp tho be««] Mt to 
as acglo of 1^ (leg. and lay It upuu tlie bottom liuc^ A F, 
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and with AMDdt mark tJiolinoe, BH, FT. OJ. AO. ttnd 
will) tho WHIM I'ut till! anjll^jniuc** out, J O .\. and I H F: 
hut loarc ntitrit lin., iu> iil II Ct. to f»nii a kiud nf luidrrlap 
irtkca tho tine u bent mutul. Of uuiiniu, if tlio rlcton u 



not miiinrc tin- jnwi', H I F. iiv, ruuiit In- l-hI out BCCOnL*) 
inK'y> wUich you umily li'Il bj- {ini'^Ui.^). Nuw g«t «pioM 
of quurtt-riiiK'- »ar -tin. by Sin., uid Uy it on th« Une, D Fh 
tlinn ptdl up till! Wtum, U IJ R. squfiro tc the ()iialt«{|l£^. 
and. witli a i-iiui wurkur'* muUot (vix., a boxwood mallut 
with H ftiil lii'udlkii'>L'l£Un!iiiu:iiininreujito ttoquarwrin^; 
ni'ii iiiy tliEctuiuu-ritiKou tlio hue, FHTuid bend the (rida^ 
ur rotiini a\K, L 11. up Ui tlic [ituirkrui); u befonul 
Si-rf« the oilier nido ItkcwiM', untl tiiv L-Dd or «idu of the ' 
viotcru ia roNljr to put io. (ShMiLlron foquin nii inch or 
HO U\ tiiriL ovor the top, on at K. Fig. Vi,1, allow for thia 
when mmmirinK' thii dfplh ; it, ih lutually <1udc.) The nso 
ia now bent tii t.lin i>ha[N- nbowu ul ^^. 337, alau uliown at 
Fif. II:!!. Now niria.niin> all your dntfiru, aud Una it ■*-. 
dinxrtMl. When all i* iiiutlct.-d, cut, and In-iit up, put it ill(| 
and wi^ a fuw zinc ur otliio' tuiiU nuil it -, put tka bottom i 
in su lut tu b6 nble U> tcAAa it, aay fnun 'soi. Ui Sin. from 
tli4> ontflo : Icnoi^k tlici I'onicni, ux at F and D. aa iJiat llwjr 
m.- a Little roundod and kg iJiat Mu f will not uiU;Ii in lii>n 
axv^Xv or aidra when jnn arc nlidinf iir iliuppiai; tliu metal 
!ii(u tlie uiat«ru. 



Soldering a Zino Cistfirn. 

Si^:^w>7Diird>t«irn tohoaliied cine>. and lo bo lined i 
at Fl^. 00. Tlntaoldrr up ihi^ iipriirht oonni, A F, whi«b1 
is iloiLS oa follows: With a xpirit )>ni«h putsomo rawapirite 
of iuill« all uj> tlia jnint intimdod U> In- ivildenxl. Havd 
ymir copper bttnico and oUwin.tritli II wiintwlnnwiind wil"^ 
afamallrannd : nowhavv a urirk ni i^iml flnp solder nii 
begfo at the bottom, at F, Fir. !I6; fint nut the mIi^ 
ittniinnt llie warn, and with a hit biteabeoaof solder off. 
whilst will still ban|C to tho nom of thc< hit, and trnntifiir It 
to Uiu xiuv, tlioii luiiilhor Ht of unldf^r miil tTiiiiHfnr it jiuit 
nt>i>v« tlio Lavt bit, niid t>o on, bit by bit, until yuu ■^\ U> 
p,)ip top, doing sbuut Jin. to )in. at a. time until yun can do J 
tnr^irr pic>L<iw. Of ooorw. you ahatild bili' the bit of toldevj 
(•K tJii^ iti<:)E whim tha nidi aobler in Iinld up to or utruioatl 
ihr miini. TIiit HDcntaf tUa aoldLTiii}; w^rlc llt4 in iHring 
ikltlir 111 tmiinffr ihc aolder trom tlic ntiok to tliu ;einc iu imc 
a mnnnvr that it will ap^aar like Ihab ahown ab P A, 
tfo, which wilt soon b« aoqtdred W patncDM and p 

After y»u buvu ruti up your upright ««ua, do tbo I 

whii'li. will ifiwily Iw uuiLemtoou after what I hare writ 
on iiiil pip(! Kild(^riii(f, Al*. Alwayn bkiMft your worlc ' 
"trnnfr. nwl 1« nuru to sw that m'try hit of your juiut \o 
pTopwI^ uiiatd aud cw*vn.'d witli wider. Alwavo wipo tho 
jiiiiit «-ith m^' iLud whIm- oftor the Aoldering ia ^ne; thb I 
to tako oH uU ttiuL'L-B i>t lh>^ apirils of udtn. Tble gUm 
iH>Id[iriiig i« puitiaUy dotici bj- uaplUar}' ucdon. 



Flltors. 

BrfoTG I Imnt thn important euhjoct of olBtCTna, it may 
I'M* pruilc^nt to rxpliitn iirnni*hiji(r abint filter cistenw and 
filtiiTB, iifl tbt-y in hoitir cjuhii (nnn tho datem lUell. Tor 
MiiM iv^tT to' FifT. 339, which iUuxtralfla foot diSutvob 
Ti«nr» of filter*, nlthoufrh all wnrkiii^ on ano piinoiE' 
Thc> Motion B rontoitui and illuMtmtAt Iho allioatod w. 
tliniuifh wliichtli" wiiWrtM'nyiliitnpi into tho •torondrhntnbM'J 
wh.Ti.in \n fi\"l Ih.- SKfOND MFnriTH. or hnw 
litu-riiiff mnt<riid». A illaittatc» the FXEVATION OI 
CI&TF:RN FlLTKIt. and ahowa tht drav oflt l^p . and C 
nhowB that tlip liltw may ho of anv onianumtal dmik'u, as 
aL>i> m ornament in n plfti*. D illn«tro.t4w the fiit»-r iiiful» 
M'lf.KUpplvinifand lix«I bflow Ihp oiEtorn, ilIi>>o oonnn.tM 
uillL n *Tipp!v pijMi INliKT tii thi> flltfr: hImi with OLT- 
LET ciinw>tt pipL- h-iidinK to dniw-ofl tup; tho dnw-ofl 
jiipca aLould U: luadu of ijin. 
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FILTEES. 



Scimtitiiiirs tJin RiU-n are fixed buUe Uw dstoni — iD foot, 
. dir^ iUUir, D, could Ui no unMutod, but Uiorv vo ▼ariuiu 
IcitidB <fi (UUrrn iu tliu nmrkH. \v'li>it<'v«T Ml^r U UKod. Uie 
filtel, like) fell oUit'r t}iin(ri, enn only dn a (>pTtn,iti nmoiuit of 
wlc ftud wLt<u tUi U lionc it Iwv'nmw n ii>u>Ii<n< nrtiiile, 
whiuh limy U.- bik-ftj'eKpkiDed n« fulluwn: Wlmwivsr mny 
bo tlU) tiltuiiitg lucilifi, iKtM •jjily lku lo rciaoro thic 



Hliiiuclc' nbuut till! iii.rr< rrt banm boiTia, «r from Jin. lu Jin. 
iu diiuituUx. titeii sume minvjin. U> lui. in diniuetrr, cir ' 
iiul^wlvf BHiiil, I'McniUy b Lty«r of cliarooitl and [HmtlrrfJ 
oakAK^uu? ilc-iii}. Ah thti wnler piMMelhr«ii)cli lli« Nuid, »i> 
u« its niachaiilcal liupuritlea, ct'tsb lui uuolubl«> ulto, car- 
bonatea, nitrites. aitnt«K, uitl orfpuuc; niAttDra fenvMtrtd, , 
xai held In tho top twd ur layer of «atid, aud niter this 






(iTEaion VIED 



KlU. 3U. 



auebniicA] finpiirili«" from the paBsinf- wntw, wliiuh 
ralf he Sntia by allowini,' Uio watM' to paiu (hriMij^li n 
dflanibavinic a perforated divlalon abcmt lw»- third* dnwn, 
wappsrHag, flnt. n Uyrr at <?fMn uaiM nnnd, <uiy liin. ii> 
din. is tolokiuw, mid ploMd nn Uie U>v of i«nie fln? 



has h-wn B^^nei rtn f or « wirfjim time, the lop mad lor 
nn ini'li "T W> down ly>«onK« rlofi-ff™! itnd dirty, whu-h 
tiiii<4 Iw taken lip UTid n'wadlipil. lurmnlinfi hi Oif ntxtv of 
I.lic- wutr^r. 
I rony add ihol you can contrive yniir fUt4T tiy pliwlnfr > 
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perfbmtoil douUo |iuUti(ni in & citiUTD, and ftlUup it yfiHi. 
Iho ws«li«l Muid. 8e«t-nl of nui'ti pnrtitiviis inny b« 
kRUkgnd in «n« insU'ni. Suy di&t F\g^. 316is tlio ciatern. 
Hwus a (IituUv pttrUtiou nt J P K, 9ln. wide, p«rforRt«>tl with 
Jin. IiiiK-b: plnro wime c^nvika [>rfui« win.- irmin^ nKnin«t 
thn liolfw . now liU tliu vurD[Hirtiiii<)it nuiUi lull with wadlicd 
sand; btn die water irill ])aw fmiu H <3 purl of the 
ciitam to K. Sn; that tho wutvr if ii<>t iitiito (-Etmncd, iIksi 
{mt aiu>thi>r corngvArtauitlt of aand at B, Hiid 8" nn until 
juur waUT in pi^jjifrlT olcaiwd. 

A htkhI KltiT li.'dwtiiobtaooiitiniioiiaii'lU yif'Idlii tvoDtv- 
fnnr hnnn fmm TO U> lOfl tpiUiitiH of Jilter«l wiiUt Io the 
■quoTV fiHit uf ita aroa, iliTtMinilimt uptni tliu tliJi.kiii'Mi of 
too lajvr of wind, di« atnXo tlunoof, tuid tlio (Ivj'tli vr 
pTMiure of water Abi>v» tbo aaad. 

Of eftiiru whMi tiilutU phfmloak ■» held In waUr this 
fllt«riiijr(!auu(iLlKTL'X[iDukiltiiroiiiDT*iuahfnipuritiea, and In 
order U> rvuiutv tiiDM rliruical maotinn in UKCtuanr lu 
under that Bolnlile ubrmiml uiny \k tliromi duwu uiUilt 
into ita motalllc >tatu, i>r into an iinolntfr stklt kuvwii aa 
prsoiitttatiiw, vrKcn it may )<c flltcrod. Or thctw nolublo 
eha«nic»l« nuijr to reroorod from tht water bjr dlitiUation. 
For inatwioo, all oar fmli rain watiir iH diTivt-d by a nat 
pnicvHiaf dirtillation and again ciJiidnim-J mid drixMdtedon 
the aiirfaceof tlio laud fornitruHp : N>tiir of iLpi-nxilatMithe 
bowab of the aoith, wlim it> ullimutc-ly |imwii«, in tliv fumi 
of aprinjc vnlcr, frvm otrata tn ■tniln. iind )>y m> dniiiy it. 
miaia with the cUmin, ore*, vulU, and ^lut-ri : and by thlit 
Duotiuua] a«MMian it iigiitn iHMMTnim itupro^iialed wtth 
Uie nompoaitjon of UiiN tuirth'ii uilid i:ru«t. wIiIl'Ii ia coui- 
poNud of alxiiit idxty*tliTe(> Imnwn cliiiTiiniti, ti) nay untbiiiif 
aliout tfac clxmcnta nab Icndwn. Wlint niuy wt- rxiK-'ut n-l)i!ii 
wc Imow tliat water in the mort solvent uf ull ch'Ciiucal 
Rubiiljuiecs. Ubms diMulvo in wntfir iii qunntitie* vaiying 
with thir natum at tlici jpu, and in uu.'unlaniM) with tho 
biiiTx-niliiii> mid [iitutiiro to whirh tli« fpa in mibjnt'tud. 
jThia BflTOiuitn for th« wat«r in stink tr»M beccmdng (cnlad 
knd Btiiildiig during the alMonoc of froak waterO 
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Now w« are spoakinx on tbv Buliji-ct of civtomi, imd to 
giv« my riMd«T imne idea of what o c>oTupt(iti> hounc of 
liuade pl-ninbliig la liln, I oannat da bcttM* than mfcT 
him to tba diagraini 339 and UO, vhloh fully lUuBtiuto 
iJw ebttma an thu tep ot Hx hoiuB, the tatan ton luid 
botWm, bslha, doaela, Invntor^ liMdmbdralnaice rFntilatinir 
^peti, and water mpply gcneirally, all of whivli form one 
compUle maatvipinw of pliunbiiif;. It iliaald be under- 
stood that, altMujirb I aan gtvtn thei» two diuRmiaii 
aiRi|ily aa a picparalory <riew of the work. I «hall ni'TrTtlui- 
leiw fully t«rrUi tli«n hrrmtter ininy " SKiiitary nuinbitift 
Wutit,*' and idial! in>i' (uU di^ila und workitiK ilmwmKn, 
Tbuae two dittKnunn dtt ticwh Lukrti fnion n job wltolly 
<a*xtute<l by tbe hands of thi? autlior, nnd will l>p imdor- 
atood from tho following brief doncriytii-.n. 

At the tHrttABi on tho right hmid ™imrr tif Tifi. ^ U) tnnv 
io aneu ouh of tiuchnii'ii tmpn, Vjwiwn m thi? MAIN TIHl' 
Isa^g to tlic KwcT : thn top part of this trnp in op«>u. to 
be coirered will u in-nfiiiK through wbith ilic STSK 
"WASTE pipp di<K;]iarfnM. SoDiHttliuM tlit trap ia i-all«l tho 
]nt«ri<c'ptirr trap, tt-vvr ^an cxcIuiUr, tv,, Imt by whotovw 
aainuit may bo known, itlanfrvDrtholtwonly in^pnf g^iod 
oouctruetion, and nneweK every purpono. Tt isnind« by 
UcNKiti. CniK ft Co. Nov the trap In ftxcd, iinK)£«d t« 
rxaiaiac (he drclti, which ia (reucrully made of Mmunan 
driiio pipcD havlnir llmUr juhila made tharuu^hly eound with 
Portliind iM'nii^tt (nud whi^li will lui fully tiruitio) of in my 
work un RnikMt Oralnaifi') ; hnl in thiii <viho iu Hhitwn al 
PUMP BARBEL. LEAH DRAIN, Fig. 340. Tho drain, 



ia Goiupoeod nf mtmn ftsoRllnnt tin. pump barm] [which wna 
mnplivil by John BoldinR JiSoji.i), mocslcr to swuro ptrfprf 
Mie^ thioufth tlw houiM!. 'I'bis Jruiii, an inny \» Mwti,' ia 
rontinu«d up thn wall of the bom*, iind tnnniTiiitinfr aho«i 
iho n>of na ul 21. tJiiBi aittwiviritf t]ii> piirpuww of it mil pip" 
and \ituti1aliiiji; Vil*o, having tlni cliuH'tH and houiwinjiiit'i 
eiaka lawiuhwl in aa nhown. Ilio aciion ia aa 'oUowa: Of 
•wunw ahould a alop pail full of water be daahvd down the 



hitiwrnftid's cloaet, aa nt 18, Piff. 339. it frow quiddy away 
TliTOiitfb ilip Q-tmp IS into thr bninc h H S W fhouMMM^t 
«i«ij icrjj/cij iiito tin- Buil pipii, IbnmKh ilii! ilm' 
lliD Tiiaiu trap. Yuti will obMrnn that at 19 i« fi 
NjrUouiniir Q-irap, and n lonnlW Q-lnp niii 
Jeoiiiuga wdDbiruU.-d gloaoto, aa at THAT, Xis. i 



ttiikf ii'inlfij into tin- Buil pipi', IbnmKh ilw. dmin and into 
lliD Tiiaiu trap. Yuu will ohttrvn that at 19 i« fixKl it noif 

iuidi?r ono of 

The above diagram, ('ik- ^'"'' illii>tnt«« ttio plumbtnK 
work In the btuemont ef a heiu«, ahowing thn aoil-pipe 8, 
brou^bt iluwu with a baud al thi- bottom, and in t£ia ooao 
Qonthiuod uudtT the bouae. 

til tlir left hand ourucT and nt the buttom of tho eoH- 
pipes, Fly. 310, is 6xed one of Shurpcr'a patent flu»h rim 
oloaet basins and tnn. a oloaot baaiii wliirh I havf RxrA 
hundred* of. and which I always haw- hnid tii tm porfwH 
ill ita fltuhJnir, inaanuch aa tlie wabr iiuimw muiid tbe 
nn> at ita upfwr edge, and it canstruoted no that tho ntroain 
frum tJie wid rim oonoeatnitee it«eU to a txatee, thus 
giririfc friotiuii and tht'twby Icovping itaelf, wlion n propor 
nupply of wnter iB used, thoroughly irwcet and olnim. [Pot 
furuier ehioldntion of RervantA' doaeta, oeo Fixing Hoppan 
and Dndns, Balloon Batliii^ Baaement Hoppata aodCIonta, 
Ste.} 



Servants' Closats. Position of, &o. 

T}iouk1) my writinTH am wippoimd, and, rfc faetu. un 
[iiteiidi.-iJ, to iuxtriicL pIlImb<^^v on to ue hett inutliod uf 
flaing niiy kind ••f wurlc Umt may fall in their way, I 
miiBt b*fr to ho itfiruM»d if oenanonaUy I dt-piirt from tliu 
aboultit^'ly prantinnl pntfi, and endcatour to uliuw, trout 
moral raaconx. why thi*. that, nr tho otlicr ia neoctaiary and 
niiiilaite. The quration of ntrvanbi' cluWibi id more 
iinijurtuiit thftti yiini focit it may appoor— vis ; Tlwns an > 
iiiitiiy Hvrvnnt* who, wh<ithor mole or female, ate paiflosvl 
)j>rly deliiuit'> in vixitibg a <do«et if acen >ij the oppodU ' 
»*x. Thin ia hy rnanv [x-rnan* of ft murfi cibluM tuiipora- 
Bieut coiwiderwi "fnlwi dcliiviey," nnd. poviiLly, iu tliia 
respect ^oy may t>e ri^ht to aoiui: rxtrnit, ua of ouuno the . 
rnjnlremeiit* of nature are oonunou to via all ; uuverlhcli-BVij 
tliut this doUuncy d«ci> vxurt, >t lenat in EnyUimi, in Ix-yond 
iiiiy (irgnmnnt. and oa tho want of eloBiH coBTt-niMiP^ 1« 
mainly th? oniuw of tho dhwivpauulea in the a<>tloii uf ibe 
Uror, and DnnK(H|unnt indignKUoii. litlioiuaieNS, oonKeatioad 
&c., T havollimitrhl it po^itin to prrf an- my Entdruotiona nn 
thia uumC impodrtant point with tlio rmron* why they iJiuuU ' 
bo atduUy altoitdod to. 

tu latg« honaOf^ whnre ivirriinl« f>f bath texca aif j 
(■■uploycd, it ia natul tolix thn o\tu«4s fir innleH and funalMI 
lu UH> bUMnent. and whew pwirtipjibir, tho bnitcr method 
id lo plaa.« the cIoAptH for wie «ex in Ibe fninl utui tbe (itUnr 
Aex at tlto n'ar uf tho houao. Tlio advanlaxo in tliia 
amnnsneBtdoes not eondst giOy iu lb<' wmitary ndvantajp; 
olroa^ alluded tO) bnl it also Icndu to tho prevention of 
mueemly (amlliKrity unonpst MTvantu that would otbet- 
wiac exist. 1 am, of cooiw. rrmpuHoiiR that it wifl:] 
wniotimM happen that an OMwnnt cd the eonitracttun of' 
a buiue it b not poMlbln to follow my ituttnictionB hy 

Slaeing male doM^ta at one aide of tho hmixa, and tno 
•Bialv on thr uIIkt xidn, Imt nt niiy rate they ahinuld ^ 

HO nrrang«d thnt they «n> not both willdn thi: anmo range 
of Might. 
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up, wo ilist the dmin anil imtiLaUnir papn t* in the 
kM wi tlw bocU* of naok» orillraut * Iwttnra opcnbiir. 
tlMfolon, in «nior lo g«t perfect veotilBlwa, tliv 
nrUE AIS JKLET nnrt te anwrncd, Mfaich wiU 
_iv« jan foot nattUtiom ; tlim jraur Mil kiuI vMitUAdtin 
oiptafcOBualMoaaianiiinTtnlnlnptioticoiitUiiulIy punMtis 
EiUh air fauoi tbo top tulRt diron^h the nhulu linn 3 
dialiMIP" >^ disrliartiXQiboU aborv ihd IkDUBotaii. but onre 
Jaialil W tnkai Uut it U ouriMl Illfl or I'Jft. HbuTx) Uiu 
|, ; j . fc fi^ wninto of the root, and nltu in iu«< tliut the- I'L'KtJ 
AlB ^I£T ii uA fixed neoi tv ikHirs. wiitdows. nr vcn- 
(fcTlng gmdagt. If einiiiinatanoai it-ill nut iJIltw rjf Ui« 
Map beiiui opm M aliown, ft pipe nuir he inkuii (rttm tlii» 
but* to Ml? coDxvii-ot p\uvc, tIlUB iiiuwuriujf oa u tn-ih nlr 
islet. IV rvA*im (or Uii* U U. pivvSdi,- uh'niiutL Utu tiiitTnt 
thiwi^ tba jfkpat mutiny twvne-i bj- dull abnoMuhcros -^r 
gwnag winda. «biMi ma; h« Uowiotf from tfc* sou pipe idilo 
of te bDVM owr tfaa tnp of the roof, aiul tov»nb tliu iiuiin 
mp, whicb ienA to lifctitcrt tLp (iiHiunjilnric prrBBun- at Iho 
nalu tnp point, amd wliiuh wuulil nt <ja<;« umue Uik miihom 
aumfomi ol tbo •oil wpo and dmin to iNxwaic rvnsnvd ; 
but If Uui inlot pd])* ti(<Irin< opokeii af in raniocl Mnao lilti* 
dWutop awsj' tmm the foiuiilHlioaof the hniUA.tibo ohimciw 
■n that Uw cum-iit will iioKiT bI^ nvnnMl : a %htad 
iBBtcb ■rill, if htld tu Lhii fivsli utr inlott Indloato thi> air 
dlnmiwi. tkitntlimm tUo auLlturiiiM »f Iho diatrint in which 
jnoaanat wu(k will tunipcl vuu to fix ■ wotOatinK piponii 
Iba Mwcr aida of D>» (nnin tmp (i)r the piLt^uwe uf v«DtilaL- 
ing tbo Knrnr, whi'-li I thumuKliIy "tmw with. Whoa mivh 
b iha OBH, a Imp u in ttin rigbt-hnnd tnnier of t'i)?. 3tu, 
■Mtfud A B. lil. Ite.. miiy b« nud; the aeww vuutiliiliiiK 
piM uioiinir iiir at n. rtnd thv fradi nb inlet at R, idl at 
mhUii Mil tticli>-Afi'<) l<j lh» arrows. Btwhan'a tnp rmr Iw 
LmI with thia air-pitK- T^kot. [»re SEWER V£in' PU>£, 

Wltllln tliOM liutt Uni AT twolra JTMim, thmv Ilm bwn a 
lot at fuM Rirul« atxiut fr)iit watilntlan na hfiiaj^ ■oini>tliiu); 
qnlltt uciir ; IfUl, lor my juirl. [ fftfl to xe« how uijrutU! i.-iiii 
I iBiamliin 11 to U> uvw. (uUMiliubig Hm fullairiiur tiM'tc. whliti 
an buUqmbifak. Kni, wa luiuw thut tlit.> uKl oqiiuii; 
bcUt Inp OKU bn tnwml buk fur iit U'oat lUty yunm. aiid 
tJiat It hiia 1h>'ii In utv darijUK thin tiinti on ih.ii-h i/rmrw, 
luul hliUHol oil tUt> promiani nearMt th» MW«r. Sr(«ndly, 
L pB arum- thiit riLin-wiiCr<r pipiv lutvu fccGOi oanjnl ti) tlin 
I 'in> ■■( "ur liouMM. 1111(1 tliiit Mill pipf* hnn) bean brniiivlinl 
■ Jliulhaili woaltu Iniow Ihul Muno hinim hnve many aiirh 
I iflll WllaCtlpW, o-itii' lort. lo ^iifl. iit><>v<^ ^ic olhrr, Vot 
W nw fiia w/ Slft raiti-wnU'r piin' u( a I<«ip:, »tAblp, or olliLT 
I uiithoiivv, will vfli.'ii nut (.'XiimhI I'i't- I" ihi^inbt, wliil»l 
I Uiokt of th*' iiuiiu buildiii)^ will rtiii .Mift. t« HOfl. in height. 
t Huu, agwin, it ia qtiitr u L<otii)n(tii tlitii); In fitul iiiitrappt>d 
MWBJBKa tu ttin main drniii. Nuw, I would haJc what ia 
lAcm in thnai Kliiirt nihi-a-ulrr pipM aud uther uulnppod 
npiTtiirix" 111 prvitint thim fmm liii.iniiiiiy freeb air liiwta, 
»nd Uio nwia building raiu wiktct and wnl pipm fnmt 
bMoating vantilatiiiti ppM f Hy ouwtq- ia, tliat thno U 
nothinff to pn>VMit tlicvii actinur aa oamplM« vontiliiton, uul 
eqnal tA thnw of whii^h *a mnch fiUM ia uow Iwin); made. 
liut it be iindoratoj^ thiit. uithciiiKh I wrilu in Uiia atrain. 
I uii fnllT iLwaRi tlutt mAj a hw of tho bmt tiltuulioni hod 
a kaoirledKie of nropor Tentilatloo, and wuiud burr c^Tty 
worktnfto now uio principles thoroo^rhlr. but I object tc 
pnMCib* daiiikiiiK tlmt wbic-h in not tfavira. 

Wo have been spMltingaloiitth* xtrontf eiumit* of wind 
nmndnff th« aotian nf thn air Rphon. ni >>howii ni: thn niiil 
pIpM a^ draiiia. Fifn. 'Mil and 340. and hnip ahown odo 
mdthod of rcmedylnr the oMav; biit them i* hiippily 
utothtT mtrilwd for gvUingr OTor tlw difficulty, and that is 
by tlur iiae af cowb. For mmplicity of illuatmtion 1 Tvfi>r 
you to Bumor*! eowl, thn prinriptn of whi'h ia ir<>iy iiItMrlj 
dopiotfld In Fip. 311. itiippono thii> mwl tu bo tiii>d uiwu 
MM oT the. VGiiitilftlia^ pipoa, aa at Tig. 330, iU wjtiaii ¥rill Ui 



niwhijr undorrtood. The Icp. AA, nrolranpon a awitd. 
i. which alwuya ahnuld ppwcnt iu moath or *-idi*t u«rt to 
the wind ; now ahiiiild OiL-re bo n strong curtvnt J wind 
blowuijr. IU uidioftted l^y tti* arrain, the wind ont*ftt tho 
mouth of Um oowI, A-. with force, whora It ruAm tnrmad 




Pia, 3«. 



Mid boDiKan oontrutod at tbo luonlh nf Hm up pipe, B, 
■whore it again nwvUs out, luul Ijv it« no(H>t0nited foiwj teuda 
to Cfnat« u partial vw.>auin at lluL priiiit. whi^- it Id re^^ 
— «0 to OTMilc — punijia tliu foul air out of thu voUiUtlnir 
pipp, and ao nndora u down dmft htm an iapoaailiUitr, 
which netiuu la in prisi^plo the vaaa aa that diotra in tiU 
tube uiperiuumt with thn amofee. Tliin atyls of Toatilator 
can bv mado to fix mctiudly, wliidi may ho seen hy 
TDfutnuot) to Fijr. 342. 

Mnnv «f lay ivsdcn iu« famllinr wit! wwla, and ttiey 
havfl their tavoimttw. ih<>u){h pt^rhapa the very pet cowl 
whirh they iiiiiindiTr t»->it nwy he by «tbi>r« Miuddnrad [and 
it often u aiii iiiui nf tli(> wiji-kI in tiin tnnrkct : but, for my 
part, I nholl not niumiii tu |n»jiHli(* my niodnr'N mind 
afWnHl. any oowl ■liirh will iuu>wi-r itApurpOHc, »« wc harv 
had ton itiDch of Uiiit nt Hiv Kt-w vowl tcatttiK alntMmw, 
and I take it aa mv duty to liim to illiubut* thoM whwhl 
conaiidor wvU wnKny nf nntiiN*. I UwJl now rgfor b?^ b> 
one of the atandaid malccn' iauuDvnbla eowl^ tiil, 
Boyle' a. 



Boylft'a Cowl. 

Th*AflnMRp«niring UluatnitionawillaliuiMt explain then* 
wlira, but in onlM' thnt llio anbjrrt nhall ht tliiNi>UKfaly 
nndMMtood. and a oloar ■.•univiptiori formfd of thi* prin«:iplM 
of tiitntiUtion, [ puipcue dcalinir with the dU^nuna in 
their turn. 

Tbu arMoin ia iQuatnttod by V\g. 3-13. It la ktutwn aa 
BuyfeV double tteboa mtem of aoil pip.? vciitilatioB, nod 
coiiWAta uf two idpce, tin. In diameter, dxttmling: from Iho 
bottom to the top of the luniwi [aa aluiwn in ^VAtion, Vig. 
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J431, on* <rf the pipr* /orniinjt tlw adl pijw in cxiniuvtaMi 
wHb tbo W.U.'f, via iheothcr tlis -ntitiUtinK pipe. Tboy 
■M MuuMXrtod at tho top with a tbubk' tftioo upoant kitd 
dawnout wntilftMr pBn^ oowl, ilucI ut lliti Ixittmii with it 
band, w that n ocanplgta oirouit U iwtublisliLii. Uia priitutnlu 
Wing to crMte ui upvanJ ctimmt iii Uii; u|i<:iLxt. pipe?, bj 



inoutli is pnnentcd to tli« wiu J (im Uie priouiplQ of Uw wind 
nil) Uroffl whnlvrn- ijnftrtvr il pwt blow. D, upooat yantU 
Iatin^pip«; E, iauTtioa ur Iwnd, ooniuotJnjc upcittl and 
anwnoMtpipa. [Ki^. an il]uetraU«»»cctlon«f tluMsli-in]; 
F r. innh iind A-half pij»M (o vcutilato ll« dlecJuinro pipw 
btxa tlto W.C.'h, und urcrcct the traps froai bcuur 




lollbe airpunipwnttlatoT A. tho (■iti'Tual airfonrin^f 
ito way throi)|H> the duvUiUHid veiitilntur It. luid down tlu) 
ooU pitw C ; hy tliui inmwi a douUi^ [uwrr in (flriainLil. and 
a iMiiiUuuinui (itrtitil mainfaunwl alwiiTu in tlio ouv dirur- 
tinn, vurins U> tltc forrie of tkc viiiii imvcn down tlu> uno 
pip«. aod »i« «j(-tion ol the air pump vcmtij&tor applied to 
the oUmt. lueplii^ the «oil pipe thnauf^* acntea aud trea 
inm poitoMaa gaan. Tba clQwaeaat Taaoktar ia aitachcd 
to ana fomia the bottmn uf tlie air pump rentUator, tho 
plates ur diTiaLonii uf wliiub hidtnf nu itrrui)K«d ttiut au opou 
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tmequivooal twtJtnonr nt tlie liniulii ul cniineut Kuthoritlm, 
3Bjf readers will be Kblii to (cirm miuu* iiW of iIa (>fB<.-ictir.'v. 

At tld> ttnw^ vhrai tbo pn-Mtiun, if not tlio (.'xiMviicc. uf 
plmaben Is thiWitc&ed by the utulution «f h ulm uf iiwii 
—iKug themtelvM auutaiy aminMvs, It is ■ nvntteir of 
uuwlaalklilA baporiuiw that thtt prinialplM of aanitadan, or 
hjg^eno. ltd it IB hUd tvnocd, kIujuJiI be tliarou^'hljr ina»- 
ttffvd. thwrttii^aU}' and pnurtksliy, by Ihose wliu. prohaWy 
wilbuut knowing it, hftTC bcMi tlm pioui-tta In tlic enniUt- 
tiim of the jiaxt uiidt'r iho niunii of pIiiiDbcra. And if Uioy. 
tliruiucb iiiwr iiiHtUiition (by not ]iuttiu|( Uibiiuk'Iv** to tlui 
fnnit;,nro(io[iUiit lo b"« iKp pniuj poaltioii they owiipiod, 
and, to a ocrttiiii fxtii-nt, ntUl uin-upy, thojr will bii»i* ouly 
HienLMilt-OH to bbtiuo. 1 Uiivu bikin tlib oppcirtunin- «! 
^nilAtiiiut; a, bnuiL-k. *nd a viry iuiiKirtntit bruiiuli. of l]ie 
Bubjix-t, lut itaiiliLnl. by sytit^'mn vt ii-ntilatiou. llimu may 
bomauy aycUiuui of vuntilation, biit llic pritiiijilc iimilvinl 
is in nil OMHM ulik«v luuniily, tiic {•xUncrimi, or, Rt It-nKt, 
inodifloiitiaBfrf vnponraininuL'a] tuhuiillb by thpiiitivKbir'lion 
of tiora air. And it is impoMiible to deny tbnt llii« i* n 
leitiiinmU field ol study Hiid cuiiti'iiii>tutii>u to tho jduiuc 
plumber, for ft is U> hint thiLt tlir publlu will em laatf look 
for tbo preeervnttoa of hwiltliiiDdtlM' I'n-vt'ittii.iiiof ibHttiioo, 
for wlien (ken ia jiruvcntioii thero will be &o atjed for tho 
dootor'* euro 

T<ra h&ve Mcn Boyle'8 nnwl fliml. I will now F*fer you 
lo A larger diagram Pig. 346 i» u awtigu wbicb may be 





Pifi a*^ 



Flu. WU 



fixed on tlio top of ft eoil pip'', and fllutnta tbo propn 
■hvIm which^NauiM ikt- vind t« iitrtks during ito pttMaice, 
Md eontnDta iUelf w u to B00olon,t« ita Hpmd at n irivcii 
pcunt, which by naaon of tlio anjrlui and lie additiooal 
meed attnirod, and paaalng' oror an wnpty uurfacv. hATiit^ 
ito (iwio-iiliapnl «r tmuded cnlargcmMit or <ibunibcr. tli« 
ptaduic aad acoolentcd lur induooa the air in tlie larRLT 
•urfftoe towaMii tho ojwninir, prw>ii»oly in tho wuiiu 
Banner la that vhioh Hawkabwi'a iliowod in thu 
7«arl719. 



Hawkabee's Experiments with Air. 

He ehuwcd tJitit whpn a tmrrout of air was tent tfamugh 
u small boa the ikir vithiii beouiLc rarifin!. Ku ditiilit tnimy 
of TOTi harv atmi tl? irry iustructivu uspfrirniiitrt, in 
additJOD to thoM which I havo •dtvmly expliuncd, vhviv-by 
a Jet or ■praj' of vind u nuida In play over the month of a 
cone-ijiaped tube, Knni>thinK lilc» tho noulD tit u b^Jlowa, 
wliiuh tiilfu (.-o™ iKTU-lv U» Ihc holtoin of a shuw bottle, and 
wlwutlic'liKliiruriinpliiui the wind ut ncHrlynirhl luurloi tu 
lliu t<p)> of Ibc^ tu&c. litcht •nbatauutw van bi- with com 
niunpM 1IJ.1. (ir ovon liquida niAy be TtiiaeA ia tliin nmoner. 
In fitet, tins vyHUfSa lyt mnldnfr <yiwl« in nothing' more than 
lahiiiir ndvuiitain) of tiiA mniliiiiod induL«d ourrvat uf vx 
diacliaruiiig itaelf into, or omr, tbo mouth of uii vipandod 
tube, viliemby iho hiKh ndonity of air Is ^niitly mbn^'d, 
luid itfl iiiointoitiiiii ittilizid and dimiiuidicd by inducing air 
from thi?. Hiirroiindinif nurfufnn or opening*. {6«c Bnniicr's 
(M>wl. Fig. :(4t.| Sit-in(<ii'H '»:t ('xhniutMr it a oontrivan'« of 
thin dowripliao. and LUtforil'K iiijootor i* niiuji abinil Ibo 
oomo tltinii:. cic«pliuff tkut iitciiin is madic tu play upuii 
valor wilhiu h l'uuu, tlic jvt iir iiiizeIc pipe whvrcby the jet 
of etoani imiitv, bc'iiif( pUtt-d in suoh a powidoa aa to limit 
thp HUpply of walor ; bat ils 1 niii not writinit sbout 
triffiinrw or Situnfn'a UiJoirEun, I will cionfin* my*^ to the 
MubJLHt lu quertioii, aartudy, timt tif vcntilalioo. I haw 
ulnMuly referred you to Fi«. a«fi, Boyli/s pHti^nt rH<<tiun), 
nnwivfeT to Fit;. H&, whinh is no eltvatiou. Hi-ro you 
wo tho additiuiiul flattened cone tivcd an thu tup for thu 
wind to gatJipr in, and iIil' whw vii Uil lop lo rellort tho 
wind when Uowiuj; do^^-nwutdK. Now turn Ui J^y. 317. 




yio. Ml. 

npn< U ItnylnV princiji'lo atralii Ellii»tTiit(>d tn anotherwa^, 
rxcoptinif ill tbi» iinw tliu fuulbipi or iKiiid {iiatliMvrfl 
[xhoim in tb--" Nvliou and mid-'i- Iti'' Urp ihiih-. Fiir. 3*fi] "ne 
»ot (nnijl'>yM!, nor tit wind [cimnl mi tlic top 'if Fi|f. 347, 
oarriMi tip tn a point or (lono, wbifh in my opinion makiw 
not tho ab^hitiii dilTi'rvnm ao far ha repaid* the auUon of 
the cowl. Now b-t iia ^ a Uitl« f tuUm, and aKnIn tako 
Tig. -ItG. For Ihia ariirumeiit oat off tlie tap eowl and lot 
tht^ lop oprainK be filled up ^ I'likrgv the lop, vbuh ia now 
iiu! iniddlf jJato, Mt un to akUw It to ptotnutn MOtm itinbM 
0T«^ the centra, or ia thia oaao war th* largv odg> part of thr 
bottoin cone. Let tiip n>wl now float weathncwik fiwhioai 
wilt) the wind, which in IIa turn will, an a wHndy day. Uow 
likn u for^ bcJlowA, and if thia oowl ia &xci orcr a down 
dealt pipo «c Ircalk air inlet vl a drain having an np diatt 
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sbsft with or without u ooni, parfei^t Tc>ntilAti0n or a free 
cuxeut of aic luujit be umiutaiaud tlinjujfh the }up«s. 




na.s««. 

Thia oowl, Fig. 3{S, in mmlc "bj lIiq Btinner Baiiitjttinn 
CainpnoXi who Ixa-rv nven vvatilutiuu niid wkiiitatioa 
gvntiraUy great ntUuUoa for thut lost quatti^r of a 

Oouble-aotion Cowl, 




Kiu. MU. 



US'. 8M in on Milargnt riev of Buylc's doulilo-actJuu 

oenrf, fllnatniUid an tbe left baud i^i uf Tig. 343. Yuu 

r hatVMeo Bnniior'* uaid BdjtIu'h wvIb, but tlivr.- >■• lUuUx-r 

{nakir 701 whou I <uumot poM UDu<>tioi>), uunoly, Mr. 



it 
Via.StO. 




An. UI. 



L BncliAB- llo mwl wiiinh I ahnO nhnw in thia rolomo ifl 
fUhMtnlwtatFlln. 3-5n».iLd3nl. Fig. 3»0 m tbe one wKIoh 
I IkD tnttkes (or mm i^^ nntk. and t'i^, 3ul, fov itxii uoik. 



This cowl U {■ompt&od'ol ■ itrica of wind {itmrds or vtgtiaal 
pUt«e B9t ill a pmyauiieniiLT nuumur, with lung vertioa. 




opoi) "pntxn or slit^ hntwnni thmn to let wjnil paaa and iir 
out. nm lieitif; |>tiu'fil lut ^lioun liciwot.-ii the two oaum, and 
nt ouitHhle niiKl(^*, n* iihiiuTi iii t]iL- pluu [Ttv. :iS2], chium 
the wiiid W relict:! itMtlf hi «uc1i a luniinitt iJuit. !u whiitli- 
CVKC iHrftiiia tint wiiirl in Ijlnwiii^ iiii imluiiil i-iitTWlt 
)» iNtrtiiiiL Vi In' pntiluood. I iihoulil wiy tlint iu tlio cvutn: 
ni tliin vvntilaliir U «. Miunro tube or iiijio perfonttcd iii tho 
uontiv [portion at nnuh ridei miii with >i buil'Ii.' iir- douliU.- 
plntc, or i>'u:il inintd, oppoutl] cnch in-rr'jTaled piirt tii Uu) 
ooutrc tube, Ki thut the indncal oiinuic u( fuul uir fnnii 
tlio Mil ptpw pMM« throiig'li thoao siuuU tvuud UuIuh ur 
porfamboiui, wnich porfomtioDA do nut w> rviutilv hIIow 
uuwndnift im t)ii>jr wonkl winv rnily loi));«lit« iii*ml.' By the 
fnrDffoinK rrtiiiirku j-iiii will kv thut nt rortaiu tlmoti ft wiU 
bo RootMnry lo unc itomi^ kind of cSoclJvc eovl, and I 
oonndcor tluit vou ohnuld bo now in n pcwidau tn work 
pofeot vontiLition un4cT iu\y cimunuttaucw. 

Boforo I cim dcipnrt from my diMfrtntinn iiii vmtiliition, 
I Willi t(i Mhnw fay nuulctH whut tRiplidt oonfldenco aomn 
pcnpleniit in thw cImiw nf work: thijrcforo 1 iviuiwt An 
tiether diHii lo at cni:t< tiitroiluiM! him lu Uiiiuu.'r'it «j-i<tuni. 
whiuh ifl lUiuCratol at Fiif. 3S8; bure is i> dlu^tun wlik-h 
utunci>laiD)in iii_v mtdvt face to fo«» witli hinnvnttin, whidi 
iiHjtfolUiWH: Firxt Mr Bmuumt tluw iiot like tin- idcu of 
fiadnp a trap uucU>r tbo clDMt, end holdji tliAtiti* a miiiaka 
to iiwi hoppnr ur hnlloon bnnnfl extxipt in fl[MM.'i[il [luativiui. 
But whMl<>v^r Mr, Ranin>r''" vipwa may he about lixiiiff u 
oinwjt wit'iiJut (I trnp irnmriliiiloly bcl-ow it, I L^irhiuily. f'lr 
vxiQ, cannot iM>l ton to hu iiioan, for I, tut bi'f'>i« ruiuurkiNl 

ill tliia work, am tltiimuKhly nf I'l-iiiioii Itiiit no oluiM-t 
ahoald bo fiiod withnat a propiirly •v>iiMl.i-urU<<l Inp Iwluw 
it; and with nil dill' dtifcri'iiMi t^j Mr. Brdiict', I Bay that 
uci dinvt i>f whiiiovi^r kind yet Ja IbB cnatltct can be cuu- 
tiidoroil Hifi- wiihniit it (uf coanw. savo ami (UKwpt auub 
oloacbi ru iJiiji crl'irwtii, whioh will bo Jully eapluuod £n 
imothirT j^art oi the work). Dut 1 miut not depart without 
firat f^vwfr thi) drai^nptioii r>{ Mr. DaiiaiT'ii a]Titii^<mi<iilii, 
tliorotarti lc4 at. 1)i<(riti at the drnin, Vig. :i63. Horo. juot 
abnTi tliu drnin pipo. i« an ini*rc>PptiT trap hnrini; a niiro 
nir inlot pijX! ; aboTir this it fixed thn *oU pipe, which la 
onrrifxl up and luivijiif hir* wiwl on thotop. Ilore is a1, otii» 
tJit^ iovrrto'l *ijih(iii whi'h you liavc wen at wvrk iii f^^. 
330 iiTid :ilU, but on thin iioil H^*, whii-h fivruutihi» Hipiujii, 
un: tixivl twi) bmtii'h's Iruvlin); from l)]i> nlowta, and DOt 
haviu)f tni|H iinilitr tlicrn. r.(.<i.iiH wu what Ur. ]lanner*a 
idnHH nni iii lliin miittmr. !{<• mniril^Jiui thHtthu «lphon will 
at all times hn nt wiirk drliveriiitr fr;--'h oir tliiuuKh tlio 
wL->!c hno of pijpinR, and that thr eloneto, ■•• htu iIil' liaiulU- 
it pulkd up, wiXt aiiio Bupply air ti> Ihv cfiwl. Wvll, IM> far 
EM thin gtnv. iLt timpN Hr. HanniTr iit right, an^ ttie evatacn 
will ut thiiu' tinuw an>n<r<.<r potfont^ : lint thi:irg IB an 
I'sccplion bi <-ti-ryndi', niid I maintain titattliMccxoeptioiu 
will In: proviil by tlie filtowinx : 

Let M3 auiiunc tlmr. to-daj^ M a odd, xatxny day vitli 
hevrf ntinuiqibcrv; Ihnt tli>- iiilimiml part* k^ ta9 liuuM ant, 
aa they idiiiuld he, slif^htly wiirmnr by rwuon of ttie win- 
dow* and diHiTB bciuit k'upt modOTstiily ctiMod. At such 
timu the air DuM-mirily bc<x>mm liwitud, and riaes tuwapU 
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mat. litem lit tamapplyiiifc ike tlna, Ac, vUl bcnulc- 
te mj into tba liWMB tkniagb tibioet OTtny poMiiblc 
iMoripentacUlaw Ih* mvm Af lh» Ikmim. Now, 
tw* uw pan ek«Ma to bo ovnatruotcd in the 
with «xIm, &<l, wuI that there ia im> tnp 
m itedcMta. IAIbI b tu un-Tt-nt tbe »tr from tnlow 
fim n4liiig intu the ountftliwt of ihii ciomH 
■wfmn tha MxU, Jk:., worluf H«n it ia ^uite 

BMWER SYSTEM. 

'StkHHKI C3WL 
OR FIXED riNIAU 




BANKER 5VSTEM 

fflUVriHbVENTIlMIOHOr SOIL r-|PEl]NUf> 



Unt Out tt Mil fMiM ; Wt mppono Uila to lake fhxm Bt 
puiod wliini tlio wslor la luniwl off for rmMura, &o,, 
I tlM bowl of tba Ulaln to be omplf, thon AOW atmut 
•ir puwcig tkrontrli tho sloaeU into th« houw t For 
irthor BQooiutt of Mr. Bwinar'a prindpUs, tM copy of 
I of hia oinnilat* at tlia end of thi* volonit. 
hBr» in tiio fnnnor pagoa mU suSoicDl to ^ido jron 
tho flnt atvp* Inirarda perfect Baoitorf plumbut^, whioh 
1 W aibniMtivclr tt«M«d of M w« fiiwgNM ia pnttk*] 



plantliiiitr. nnd which imtruRtionn ara bnilt aa aotind 
piinuiplni, fmn ft ]ieriod of at \cnKt thirtjr j««nt' h«ni 
pTuctical wurk, utikl whidi ciui only Ixi noBtcrtJ hj 
oturlti.im workini;, which will b« gVMtly fM^tatol l^ 

BcluTv 1 duiuiiieiiL-L-d tlit; ntbjuct of veuillatjou, w« wwo 
vorlciuK wiOi tlw water animly, aa afaawo at t^^x 3S9 and 
340. Li^ ua uuv uxaniine IM oiotcnta iu> tlivjr ore fixed ; 
bun ihey on mippliod witli water hvia •jm nt Jolm 
Blak*'a Rans and throitjch thp main pipe H. and ball 
Talv«a BK, Kg- 339. Thi- ram lias b««n working »mi- 
tliiiiaUf fium three to four houra p«r dajr foe ihnw Ia<t 
Ave Tonn, and luntinuea ta jkfivi? u» good a siipplj a>a 
thu my it was Axed, and Mvuti at Immi from 1*. td. to 
'J«. pet day fur puaxpiuic. I ahall pit a luU detwnptioii 
and illiutraljofi of tAeno rams in iiij work oa I^I)Bp and 
Ram Work. Theao (irtonu liat» abo ataading wadna, 3, 3, 
and S 9, the ends of which should ou bo aeoount bo con- 
vmUA wtth ^ dralB, aail phM. or olowt trap, dot in any 
ether poaltian whore then b the leut poBublllt; of foul 
air |iaMiu)r thnujrli ihea ', lutn Is thia figart tba ends of 
tli« woHti.- \tipnt diaobariM tJuMnwlve* ovet and toto tha 
binuM&aid's idnk. fraoi whleh thMe ia no danger. Tht 
advantai^ of ludn^ Uioae atand plpea ia, aa ever; practical 
plumbM' know*, that tlisy act aa an ovarfbw tn warning 
plpi\ and alao for tin pnrpooe of readily clmnlnfr out t^e 
iTiatcrik. 'nwdatam on ws left le for tho doeat ouppljr, 
wbiah auppl)- pipa ia K^*«>n^ hy either a rcNnrf v*f»i»f 
toek, or a luU way mtndlo ra1««, u at 4. Tbp rtatmi 
111) tlie ri^ht I* for tAO pnrpoac ot Mippljing th» diMIc 
bntli. nnd aIv> the hot water tank : the outlet mda of the 
pipe* bciii^ nlm goTCimod b^abopcouka or fpindle valren. 
U yuu will trftcti thaw pipcH, jroH will find tliat ilii; 
(uppl^ LliH Hiiiko. luvuKo-y iHtMna, baUui &o., whiub will b« 
spoRen of moK fully botvafler. 



Housemaids' SInkft. 

Let lut now tet«rt to the bciuactntud's «ank. TUrelop 
Imnii, wliic-l) m one ot W(i«dwAnl'>oolchnit«dM!lf-<^U«nalnK 
lia^lru with flnahlng nrranjnminiEa, ia \iA into the pipe m 
iJiv imp. and a bt<t«r baaln fur slop aiiika (unDOl be Lad. 



Waah Baalns. 

Now let a* exajniiw thu -wa«li-biudn, 10, and adjotaiec 
the hmiaeraftld'i aink. Here we hare tho hot and cold 
watnr aup^y, aa at 30 and II, the hot sQppIr, SO baing 
Inought off the pipe. 31 and 2S, whilst the ooM Ja bran|[ht 
off thehmiioh. 31 . line tho baMu la ftiod oT«r an ip-trap, 
22, the outlet of wUob ia braiui}Md Into thi wnetoptpa, 87, 
and iLonld sot ba bnmhMt lo6« the aoU i>i[H<. Thia lava* 
toiy wuta pipa ia eftan earried threngn thn wall to dis* 
ohuf* into a naad, aa riiown at i., Hp. S64. Thia lavatory 
basin, diadhaniag into an 0>-trap. wonld, if the filug ut 
the baain U offta prapiff alee to aopply the -woiitr' pipe foil 
ban B» aa to keep it toDionghly dean, eauao thi^ (ff-tnp to 
aiph<in out, and oa a prot*ation a0aJn«t Ihia aa air-pipe 
Tnuirt be naed, aa ah«wn at 24, uid wbioh ii oonttnned abore 
Uld mnf aa at 25. 33 ii thr< arcttiuw fruiii baain to the 
hiv] of thn co-trap. Ijot ni now niiuniiiu Ihu lataloir baabi 
at thn riEht-hand earner of Fik. 310, whirh ia one oi Twy- 
ftnd'a baKna, with Fell and Co.'a flltingt, fixed on a 
voodcn fruoo, tho buiu b^nig let <1<m-n level with the 
ton boardinff, and a marble alab pla/^ on the top, whitrh fa 
mth rad load beddad down upon the rim of the baain. The 
ooeka an let thnagh and aorvwed up from beluw, with 
baok-nutos the pipea being' ouuncvted wilh uiiioua. Tlia 
iraatenpaiagoTcmad withaetundingwacle, huvintramlTe 
wi the uottoiD, aa at &t, or tbe ovofluw of thU baain may 
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bo a ac^mte pipe, u &t O P, hnt ihc wiuiti? pirw of this 
bun ia nuda ta> diadiargfl itxelf into a nrsII O-trxp^ 
bnviiur n lonfT ImRtb of ws«U7 |<i|H'. ■« nhnwTi at Ii W 
{L W, lavatovy waate) . This Iuhk lon^rtli of pipo ia loo far 
awav to natliMUi umI tlnarofora a tnp mwt Mr lucd vfaidi 
miut b« spliDB prodi ; UioM'fiirr work aooortUnffly. A man 
who wuitla OH.) an m «r V-diupiid trail in »am a puBition, 
vunlil nunply bo nn TieU4-r than i> maanuin. or muiit havs 
and V*trq> lover. Ibsrc said quitetniAdenltoprDroto 
vou tlwt tliv O daw si trap in tho onlj i«IwUeoUM of trap 
rof thU ptirpotw. Of courw tho bottlp trap in of tbo hbumi 
onn«trui^tii<n lu Cho O, tbivcfon> no romtnMit ia XMeaiMTy. 
Hid tmil "f ittM lavnbnjr wa«to ftli'uuld he iiift>dG to dUchnigB 
in K uuiiliLt nuiiiDpT Ui that boftiTC Npukeii of. 



BBtht. 

Thin in one of Jnha Fril and Co.'» batlM, which, uwins 
ta tit nmpUditv anil diimlnliiy, is fiut unnin^ into (n-ncnu 
usp; it u> lixi'd over thi> load Mkioaiicl un two ItWlcRal 47, 
iT. Whiii &xhiK bath* «ttr« ■huull W tuki-n f > lix tJiim in 
aucb a punLiiqi, timt pcnons wh^n ucanjc tbcni cuimut sit 
or fltand in thdr own tight, «.«., tho hfit of tho bath should 
olwav* be axi>d towxrdii thn rnyn of tlu Ujrht. Batha 
ritmiM nUu atim'a ba mada to (>iii])ty thMnsclvEM as 
ijQi< klj an poMlble. vis. : with iMrgt! }rniiDgr. miiublf 
nlrvK. and wwto pip«B with Kuffioii^iit fiUl. N.I).~Air 
orovGcflgw pivM afiould ncvcs Im fiiwl iuUj tho wiwto pipi> 
of a bath, AS Utia piwwoiiti thi' wntf r Imving t]u? (lrii^)fiu|r 
ctfwt wfait'h it otiinrwiu) wuuld hAvi> when air ih nut 
admitted. UierBb>' caiwititr it to tinpty duwly. Tim ovtT- 
9owa at« Uat Ulccn iKpanitclf awny. as al C, Fig. 364. 



HOT WATER SUPPLY. 

Now let US oiamiur' thu arnui;.finL.ut9< of U»' hot water 
wok. Suppocc wc b«t,'^iu nt ihu licit wnti.T ttink. t'ig. 339, 

Tank. 

This Unic i« ono nf Brabjr's, • firm cclohntcd for tho 
quali^ of thrir gnlraniicd itrm laiikit nini tj.tiTnii iJ 
•ray ooiu»i.-ablu Hhapc Duriufr my farrrnintDOiip wilh 
Mr. John Jujr, nmrly twenty jtiim iiga, I fitt-xl a vory 
iMXf <iiiiintily of thoir inlvaiii£t<d iron tanlw in Che neijrh- 
boorhood wf Uonwcy, luid iiuly u (i.-w wcolu njfc I ws» 
MirionB enough to cxauiino Ihun, and ftnmd thrm in nearly 
u good a ocmditinn an when I left th«ia, whiUl auolJber 
■wtfr'a nlvanixid iron aistcnts. ftwyl abonl tL<- iuinii>dAt«, 
and on Uui ■ami' mUIe, went as nuty wi thir itinide m 
tlimgli tboT bad nri-cT hwn uBiiiwu'-d. which proTed thst 



tkiviiraat DC a wonderful dJifcn'mw iii tin' 



KUiimiiiiK. 



I 



texanunod a hotwnt«r tank, AtUil nt l-'airfirlrt Hryjjft, 
Homsnj, whieh 1 Httnl in the year 1H04, This waaoM of 
SMby'a, and in a thumiigh ){»od cnnditinii. Tho I»pM 
WBTO supplird hy Ruwn'H'iipwtiili' (whuin I havp lioHlt with 
(arinany ywtr«) and tho exttnuU juirtu wm> iiii brinrhl as 
thoday ttloy wervpiit uii. I mi'nliim tlimi? few liiitw hi 
that my roodcr* msy tMjik linnt U-ffj^n- thcj jmrphiwi.'. for 
luUf thfi hatUs i« (in our w.irk) Imrliin of r^pwtuhl^ finaa 
whundurahility innviiiiml, f.>r nine- tiuths i.( thi- ilupobi 
for pIumliTu' fr™iJn am dcmr i'imi (hniiffh thnj- may I« 
irivmbi you, ntid ItrriMiiinl, us 1 prmM^id wilJi my writing, 
that 1 «hi[ll nut nrriiplo to rpouiiiiiit'iiil tny rcortern to thttae 
fimu wlii«li I have prMtically Itntcd for quality, fur at 
loa«t itmu last twitnty.fivo jmstb, afCoinHt tboMiCL-n^adi 
Bnn wUcb I am aorry to wy are by (or too nmiKiniua in 
ibe Uatted Kinftdom, and w hiob iim the oauwotnuny 
phinilien losfaifr tJii-ir lOTipInymcnt daily, in eomo part or 
oUkcr. for iiiatNtcG, a plumW is ask(>d to fix u vulra 



cluset withrmt alesdaafo. Tho buln runnd tho aoelcla 
knky. or the valru bdng rouyhly mailo will, whiMi ho b 
away from the Job, lianff im and orcrflow tbo bwrin ; hum 
the wliols tiiiatg is out oi oraer, aod probably tot^ioi down 
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uoeLlinir ortww! Whn ifMumnl* Th.t nloai'btt; mA, 
Inlk hawuvcr hi> luay, nothlmr will ]>cnmni£< wa« paopta 
but tliBt it in hia rniiltr wurlc. Kn-n nimple «aew-di>wn 
■tvp-rionlu^ am mad« wilhoul aiidifiiinit pnoKfug, atid whm 
tho wntor u titnu^ oa a iLukajtHt in the caiun|ii«i(x). TTiey 
MI tho pliunbw is lo bliuuo, and ol oounu tbo blanm la 



Huddlol on hi hltn, 1111111 ngain. to lefei back U> oiir ouh- 
■Unuit it in » oommon ■Uiiiift to havo new in>a pistiTivi run 
like B dove : perhops iht w^rk ii eontmrt to thir plumln.'r 
(lalMBr oulyj : he u txiiei>U.ii to stop tlie le«k» gv, ofU-n ut 
nu mnntl (-spniiiip. Tlipimm'' applie* to iron pipiiii-; lieiK'«i 
lIiL- nnwiii why yon nhimlil Ui us PBii-fiil in judj-iint tout 
inatvrUl ruin duiiiK tlio wnrk; for nhnt in vmrav duux hml 
mini? pipi> HplittiiiK ut i-rrnr thmd you vrish to voivw, or, 
nut at all iinliki>ly, with a split in on(r of the AwkwArdMt 
ptaosa about yoiir work. I think I huve nHid ii'ul&'>ii'iit to 
mdaoe yon tu suek rtMpMtatilo tlriiui for tlie |j<iiutiiuu of 
yoor HiMbsisI, note muL-ciHUy for yuur hot wuUr work. 

A good tyvlaa cf liut wulvr work ia slionu ul. Fiira. 339 
Mid 340, but tlie wiirkiii;; ilpbiiLt H.'ill bv ifiivu uiidur tW 
hfokdin^ of Hot Wnf/T Filling, ke., in naxt Viilnnu. Th« 
jolluirliig brietf dtMcriptiou ma; give 70U un inaljfltt into the 
work: — 

Hot Water Tank. 

TIiiN hint a |iiL>[^c i-ut uu jiy trout tLu iiiija or frant. in ardor 
tluit jnn cnn mja Uia itiutlioi] of tiiiii)^ the end of the fluw 
pijM-, K, hInivu tJui Mid <if the ri'tuni, K. 'Che Itow pipe, 
F. in tliH bui-wut<T pi|)u atittiuiK frum thv top uf the biiliir. 
The tvtum pi[H.'. R, ia tbv cclotir wator ptucuag' fivm thtt 
h<* wttt«t tank to the Wt'ml of tho boil^ir, n« (it R, where 
it tnlxtvi with the liot wnter ATid 'iirniii luwH-nds thr>U)fh thL> 
FliOW pipu 111 rt'jrulnr otrler, Tliin in kmiwii a» tht> cliwo 
tHiik ttymtuii. Bill) nitdniw-i'tf pipti uluiuld 1w Hxiid nt any 
othu fiUce tliui oH tLu lup, hb nt 2S, ur piofeittbly dlreut 



into the top, SamctliDes thid ulrculatiii^ t&nk la fixed near 
to th« txiiV'r. which nllowg thi> u'Htnr in tho btnk to gtt 
hnttor, it nit hni.iiig' put fnr to trHvpl lhrt)ti};h Uid nipoa. Imt 
it ia not ftdviAnWc to pliico tliix tnnk in th" kilnnpn, ma in 
tho inunmcT m'mth* it mitki^* thl> pl'icv tno hat, unloM 
properly pr'ttixlt^l with hnir-fcli, ko. 

S9 in tlv vvut pipe, wliii'h mu^t he woLI protvotod from 
fro«t, niul Vt)ura nhnvn thn wiitot-ltnn in iTiativn 7. 

30 i> th" mnn-hnln in thi> uink, to nUwn ont or iicmvr «p 
thn flttiniTB. N.B. Tha air or runt pipn. 2!>, tnu»t THivorh* 
tjikpn lhi> tetwt tolow tbs top of thn hot wat^r tnnk. but b» 
tixod t'> tho top with a proper lUnKV> 

Tho pipw, r" K and U i\ nn- Bxvi with buck nuts and 

ffrooinirila <iii tho Mtti! nf tho nUitiniiiiry lia«k Dnt*, boOsuiMi 

thiin tho tiiminit round cjf thji nut don* not flul tho gronunct 
nwny; nnollirr mnwin iiithnL tliic joint rmn if tuerititry bai 
IJKhtennI n\i frcim tho outxirln wilhniit takiiiff oiT thn nuui- 
hnlc unTcr, hnt of ooitno thin nhiiiild not be rniiiirod to be 
dono. 

1 hitvi- aitid tlmt no dmw-otFs iihoald be takua off *t luy 
ullirr ]K)int thim nt 28, but in thii, u» in aU olhor tbiuKw, 
inrrmnrtniir™ rullur cim™ ; tor iunliiin"', HupiKixu thu hot 
wntm' tnnk to bo ri nintt'Tr of lOl* f"-t ikwav from Uio 
Miidlrrv tiink, nnd no hot wiiti-r fn\m ni^nri-r; tn thin noHo 
I Mhouid tdko niy drnw-off from oS tlio flow-pipv. and other 
Mmilnr piuhm mny >iuit "iiially ii« w.^ll ; hui o( «iut*(' in thij 
wny V011 (^Biii (Tnpty thp hn-t wntor tnnk whtii short of 
vt-titJi-. whii!h niuat hn trnnnlud a^'uiiut during the limu of 
fratt, &i; [Fiir « furthor tJuuidatlon, mo Hot Water 
work next vuIiiaiB.] 



PUOPER HOUSK DRAIXAGK. 



I havo now to ofcU your porticuliu- Mtlcntioii (« tho 
mntlLT of Ijdum* draiiiui^u, fur thiu imporUmt part of 
tauitaiy K-urk Hbunld bir tlioruii^hly iindcrutDod bj' tho 
tilitinlicr jirofittsiiiK a kimwliilg^ of Minilntion, which 
fciiHwltdxB f'vory ripi-rt wnrkuimi U now oippotid to 
ywMWw. iittbuujili I (or my part ecy thnt oarthonwnn] 
drains, kt., ato in riMility wurfct mmewluit bcnidc tho 
mark of pructiral plumbint;, ^tully so nnd jis mneh u tho 
anhitoot la UDt tht! buildur; tliiituf<<iv hi. an niwiiiiw tbft 
prmoutor ctiudu); tkilftd plutniirr lo titlu'^ tho pniitJon of 
sngineor lahouoedninn^t »grk ^■'"'''^ir- (>''''-'' iivt nt ihir 
prewnt tjma our an^bitA'ts (fcnctulty will a<>t tak« the 
laattor ataVDUDUsly in hnnd^ nor dow thr builder cuiv to 
enfOTM tha atrlet Invo imd ruhw til Mnitntion, ■» thnt 
between arnhitCL't luid buildirr. wuiitntiou, if not tiJnm up 
by the plumber (or boiiib uw- i'Im.-), wIjo ffnininilly hni< tho 
fnturu toiilrol uf nuiJi worbi. ia iitlirly nr-jrii^li-d. Anrl 
hvucL' thu ivoiran whv I bitc yon thw milijtrct in fnll drtnil. 

It i» tiot nH-n^ly ific dig>^iif( of u trvneh mid puttiiii,- a 
ft>w dmin pi]HW to|rMhcr that cmirititiitcii n drain lit to 
OonTcy lb(^ -)<ipit liuui Mtik>, i>li)w.-U, Sii:. thcmgb it cnnnut 
be diBputi>l that tho word "drain"' Mjniifi™ luiy kind of 
dunnrl for carryUig oS Ucjuidj* whioli may bo open or 
cJoacd in. 

Thnro i« a woTidmful di.itinction bctwoon a hooM drain 
and ■ land dmin ; and thitm iii aUo a diffcrcnoe botweon 
a lioiwo iLrain and a H^wtir. St-wcrn am th<' msrircn of 
houM drains, lJien>for« m idirdl nul wntil tu hnvi- niiythiiiir 
to do with tlioiu. but Ipate Ibift to ihif projH-r [irrionn, nucli 
M Ur. Daldwlu Lnthiuu. C.B.. ur Air. OiitrlrA Slninc, 
C.K,, w!i'? IiHVL- Timde it tbtdr biudnoov to handle the lcv3, 
and Mr, Box'k, Mr. B<^Ardmore*«, Ur. Tredf old'*, or oth«r 
hydniulle tables. Thi> oomttiuatton uf miwent ia known to 
bclcuig to the prufeaiiuual civil ouifinuwr, uid any other 



ptTtwou dabbling in Uuh in nLnuuiL Mini b> come to griof, aa 
thfl non-oxperionwd do with hou*.? dmins. 

To oommonoo with, let »n *eo wliiit nro ihn important 
featurea uf proper houM* draino. 

There aiv nx. very ininoriniit point* to nlwn3r9 hn.ro ia 
viow^thu tall, kind <-i pipt^i iiiso of dnin, trapping, 
joLatiug, ventilation. 

Fall for Drains 

F^mt, tho fall, which ahould bn mifl^ricntly nUtep to evam 
tliu iidocity of Hwa^ to h*t. My, 1ft. pur ncixnid, whidi 
allow* thu dopu»it« to be puahcd or arK<n furwnid uiron^ 
tho drain without itoppiiiK nt any point. But tho foUowiag 
ia Bty exp«ri(tn(N in Xondon, wniub aiutwen very well : — 
Oive u much morcfall an you likD— I jin. to 2iu., in lO-ft., 
(or tho main dmia made of iilnzod pipw; ijiii., to 2in., 
ia ML. lav all bmnDhen; not Icon, bnt as inuWi mura w 
you can gtt, vopetially for ihc clowt drains. 

Somn will uty that you cnn Kan: too mudi fnll, but tblri 
tK not my nxpoimon, 

M, Pubiut vivM the reJocity piT Mvuiid nwMMuy to 
rotnoTe solid subttauoea ia tli« foUowiciir : — 

Pt-ln. 

Uud ... 3 pvr B«noa 

Cvuimoii tivM' tiand ... .» 

StnoU ifTHtel ... 

■iaeofmuu . ... 
„ ffieofbMn* 

Ooarso boUncit i 

.insular ahlnglo sin of ben's egip* ) 

Vr^. Rankin Mya tliat koiuo drainn fJiould ham a 
vditHty nf 4^ft. prv Mwond, and I (juilir T-niirur witli Un, 
bill yuti riuinut nlwnys gut it. iljr. Uoldwin Latham, 
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OJB„ wj-s that *' In onier fit \ >vMit dcponit< in imM 
Bswere «r ttrsiD*. ■(ir.'h lu) t)ioi>o of (Un, »r '-liii. diuuu'lar, 
B Teloi-iiv uf nol iMia than :ifl. fxir aetwtid ahoiUil be 

IumhI." 

Drain Pipes. 

Ncit »«• tlic pip». ThtBO should bo aufflr^iMitly Inrp 
to PEWT (iff ull tho mill uiiJ oiIilt wnlor rnid rJcpiiMit*. 
without bi'iiijr iiioT" than I'VMi tiill lilltTliiti. Thcj-^tiemMhf 
a» pprfwt in nhiipii i» iiDiuiililc', vii!,. tuuiid (iiid HtraiK'lil 
Thnc M« itiflcTDnt IdaJa uf cmUiL'uwtitti pipt» ; alwDij'e 

gononillf Tna<i« in 3ft. lenptbs, oiduiiin^ tho «orki>t, 
vhinh U uxiiulijr u fulluwn; Fur 2iiL. pipe, IJiD. to IJin 
IvRjfth lit luJu'l ; fromi'udtu unJ of pipa3h, IJm.lnug: 
for a .lin. piiw, M)ck«t l^iii. dtvp: fur o 4Id. pip(^, Ihu. . 
in &iti. piK»i Sin. KKilmU; in 9ln. U< IJia. tiipm. '.lin. 
B«t tfasv louKth* of Moket* vary in ticpth. T.W* u tlic 
tMKBbof Mmtt I Iuto jtwt im^iLttiriyl : iin. pip^< hnd Uiii. 
aoBfeaiiOee 4iii. pi)>ci liiul « itiii. H(j(ttic-t. nhiUl anolboi. 
4Iii., lisa (iiUy I|m. Mivkcl, nnd Itiu Giu. pipe Iijm b l(ni. 
M('lu-t. Bu'l tbiH », lit nti,v rub.-, nciir ciioiigli far iirdiniir> 
irorit. Tim ihick.nua» «f pipiH nW viirii'B, IhiI i1ii.«p Md the 
guncnU thipJuiwwcj; — 2in. or 3iti. jjipv. Jin- tliii;k ; 4in. 
pipe, Jin. Oiiok; fiin. pipe, fiin. thK^tc ; Win. pipn, |in. 
tWek". I'iin. pipe. Un thick. 

Weight or Drain Pipes. 

Weight of thu olmvc piiMsi' an-, f'lr pipm (if iJie following 
dfaunrter; 2iu.. 7 Ilw. . Sin., I'J iha. , liti., I6II111, . Cun.. 
39 lb*.-. Oin., &2 Ibn. : l;Un., ft6 llin. ^ Ji'iia., lid ibx. . uud 
19 t« S Qwt. eMh. Of couno thu in wfaca tlw pip«> ate dij. 

Size Of Drain PIpet for House Work, fta 

Tm nz^ of (1 dmiii pipe niu«t bo di^tormiupd by the <il'i^ 
of worlc it hnn to (to. luid tlni fall you cmi jn-t. Suppow 
«ou tiitvi! u liiii. dniiii pipi\ tuy fillfL 111 lcij;^li, tlmt you 
have » <iii. will pijii.' t'liiipiyiriy u Ijiiriiif. huldid),' wiy ^00 
K«Uonn of wnU-r. lhi» lutriHL- in 3tlft. hit^li, ur iiImvu tliii 
ton uf tho di»in . thin driun iJna tuk(u lliL- wiitur, iL-.*., from 
nil th« bottom [wrt .if thi. hounu. "ftHint w"idtL bi' Ilii- vS-M 
If yoH pullnl up Ihfi IntriDC plug'r Thi- i-ttWl wwild ho 
that you would hiivn foiiriLaiu uI tlie nvfiTMit uuUat to tho 
boUaraufihoKotl pipe. Or. inMuaU of b ktriiii-. you havo n 
tilatna turtiiK *> «i>t. or quick wiuiU- . ihLi in nut at all 
I in hoiMM wbcn! tliiv dminK Iium' )h-cii pT(i]k:tK 




hnnivl, -Gin. pipes, if laid ne per full of dnuiu; if tlu« 
luumot Imi gut, tliini I iiw u !<tu. pipe, for liunniu having 
from .10 to HO rTKimK. n ^iii. pipn, if laid an Ijrforv ; if not, 
th« noxl itixo, l^in, piiim. 

Asolfan' roBiKm for lanr° pip«i i" that, from Hio carvlMa- 
neaa (if yon Eiko W call it mMif pi.T*<iiu> tlirowluiir dmra 
flixir I'ttiliia, Rintt^libona, and the lik>-, thnui luunotiiiiwi 
ac-ttle in thi.< main dtain uid thorn hank tip thn olhpr mlid 
KulwianiitM imiil ihir vmght of ihn wntwr mm hnhiiid, and 
iu a body pualnw [he iinprdinimt forwaixl. Thj» oflen 
token plH«« n ilniT^n timo* bcfnrr it fpftt out of Iho pipiM. 
Kow if tho \np^ >•• *ia., it IB t«n U> une at luutt that It 
nUipM K^unet ihia rido Of tho pipe joinbi, thua blooktng tJiMD 
up altogether. 

Reoorda of Stoppages in Various Sized Drain 

Pipea- 

I hAT« at Honuey, dnring the vMra I8T0-T1, nnjitoppod 
Ibi- fuUun-iu^ druiuB' — On tliu GRRtpsbouruo Eotjite, ono 
■liii. draiii twenly-ihrw! cUlfureiit tiiiioB — nlmodt mouihly ; 
iimithpr i'm. iu whiLt is knuwrii ua Caiupabouruu-lcTTBoe 
fourtfvn iliiTunnit liniitti; and to I'SiJi Iioum? iu Ciiin|Mi- 
boumD-t«mccv Hiuh-stKut, at Iciuft a duxcn ttiiio) viMh, 
until tlie lot •KOa t/iltwi up ftiid ro-laid witli Cia. pituw. 

Thia ^tL* for Mr. J. U-.>Idinu', tho wcll-knotra lutd snd 
^laiu luundiiitit. fit Suutii Mi-i[l<>]i-!itrt».-C. Tlii'm alv only 
oni' or two imttim of 4>u. piiw atupiia)^ wliicb I Im^-ti IiuL 

ThiTi) Mr. Bnldwin Lutliiuii nays in hin rtuiiii^it work 
(nci»iid ciUtiun) un "Suuitary £ii)(ini!(;rinK," wigv lUi, 
tbitt itt ClVyilun, butwc-L-n Uiirnh 'JT, lUh'l, and NovombfT 
2&, IS63, D period uf twi'iitr montliH, aiic^ <tO|jpagiM fj^k 
pliuxi ill *in. M'wuni. tliirty-fi>ur sIoppagM InQu. iiii«w..'«, 
on n ill Hin., iinn iitiipp>if,t' iu''iii., onealoppagB fu I'iiit., 
one in thr Inm.. anil two nl"piinK«i In tlm IPiu. wwun. 
Tlien ho (foce on to miy that Mr, Cox ohacrvrd that the 
number of »U>pp»irc* in the iiu. tvvct would have 
^inilinbly bonn iirrontur, but lume of thrate vory amttLl 
rtonrirv vtTw tnki-n up diiritifi: ihu pcnod nnd npEacad bf 
otlien o( a [nrK>'r mjv, AU, tlir atopiuiKm in tha IZIn., 
lAiiL.and Isin. 'pipck-nmnint occurrnd from tliv iiuuffidenoy 
of the atrouyth of tho pipms 

Disctiarge of r O-inch Pipe. 

A Qin. pipct. ranning hntf fidl. with n fall of 1 in ftD. 
ia cquiil t<j a vclMiit^r of nbotit '2'>0 feet per minute. Tlui 
will di^vharjjQ 24 cubic feet per mtaat*', «v ISO geUanr^. 




fxt. !U>£i. 



nnusdnml, Dnt thore is nnoAer 'ctwoa why tho drain* 
ahonid bo larxo raouKh, 

Uf. Qiarka Sla^fr> O.K.. •xyn in hU work; " A pipe fiin. 
IntoRial diamctiir ia HuSrimitly hir;r-'> fnr tli<« ^ain4 of 
the huvMt tumw, and it in tint toit laroe for thn smallest 
boun."^ Perluina h" ahnidd }iiiv«> mjd Mn. for th(> tarifott 
boiMe, bevaanc the larK<'-->t liouw may V e littlo strvtcliod 
to ■ mansion, pnluw, tiv.. o» llurlinfflnn or Northumberland 
Houw. In Mi«h I ohoiild 1m> very nurry to fiz h Oin. pinn. 
Again, (alU nuk« a wid>- ditfi-D-ni^u lo the gizn of the pipe 
requital. What I do t* thin --From the lonnlloirt. bntiw to 
howea hariuK IS Ui ^i> ruom.i (iniiuiling every Toom in tho 



Slmpla Test for Ontin Pipe. 



OauM the iid«i of pip* with the ciillipi?r«, My. SAS, for 
imi^aritiiW. Stop up tho wvdcL't nnd with any material, 
iniL'haittlLinKit iijiiim nlny iir tomwit. nrtid wlup TOTphropirt 
or aoniL'thlUK ruuud Ihu noekiTt end. nnd then Sll it with hot 
water. If (hu pipe in puitiun, the ■nmlrr wJH xbow ItM-lf by 
onein^ through vu the outsido, Thn weight of llit' pipui 
will MM ffive you an idM. whether Ihry an- pro<«l or had. 
A good pipe CHta tme if you so the rii^t wny to cnt it. 
C8.»CulU.5ffPiiJ«.] -e J 
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Edtepnai PeKiussive Action. 

Driw; Iwo iivn fhitrfu faito the joint of » briok wnll nnd 
fllD. npart. Pliuin thii]ii]xifm it piwMiof bnjird rlo*uuiK«inrt 
the wilU, And jii»t iimlcr Uic inm nl)ii>i<U. llnii rnkd two 
■mSud bonrcbi "r n •tin. dcnl, lllfl. Uma. nnil pbui? thnm 
uiiidn' ih* iihiwiln laiA iinon tliv I'cnlm ut ihr (Sin. I>ipCp tint 
piiM.' MMWvrinfi ai> u fiurrum. If the i)ip<i i» nil rikflit it 
will Htitiiii (111,' i)r«i»on: ; ■iimp will "taiij \■■.•^ on t.lic l<i)i uf 
this lor«r, htit ic in rii>t uio'iwnn- tn lUi mi. If yi>ii tvijiiifv 
the Kttl nruHtiiii(( ■Irniti, liiiid tli" lnvcr until Lin- |vju> (civ'nfl 
my, and CAlnilnti^ tli« vriKbt 1iy tln! ImKlh uf ttm Ipvfr. 
A gixA dImi to lontl llin Irvrr in witli a piiil lit ihi- end of 
tliG bnarax, the pail hiin'nK a rope to prvvcut it fiilliBjt wIkiu 
tin- tilp" (fivoi wnv. Udidurilly till tile- puil with wntiir 
aiitil tilt- ptjHt btnaki, xtte* «hid) wdgh the wator, Thioh 
givQS tlie uxuot wdij^lit. 



Internal Pressure of €-tnch Pipes. 

Some ei ma inin-pipe» will xtancl from lOlb. to 601b. 
pnmm to tlu M|tutn! iiidi. . uili«iv [lat iiiuii> tliiMi TUi. 
Thin ilionld \m niffidont to Hhuw tlmir TuriuIilnTiuiB, and. 
Ihut thiiy osnoot bo dciKiidcd upuii tor workiiiic under 



Measurement of Drain Pipes And Prices. 
Ttiu hLh- in t(^uii iiituniiil mi.-««urLin)('Dt, imd tJiu ]i>nyrtli 

bviTl tliL- ilitJdir i>T rli'iuliliT ijf iHX.'l(tit tu tlld <'f npi^^it 
cnil. Til.' lO-iHfUi] ItTii^Ii iM 'Jill, til rJiii, bf-n-, "Jft., iliiiI 
Irani IKin. t/.i 'l\u\. t>oro, 'Jft, CJn. leiip^li, mid fnitn 
2llii. to 3i)in. bore, ^ft. Qiii. or 3ft. lensUu. 

•told tn Umgthsst to DiiLoti endi or by tbu toot. When 
wld tiy tlic fuut they ruiL, about 
Sin. Sin. jiu. Ciit. Sin. i2iii. ISin. Iflin. ban. 
S^d. itd. ed. Bd. li.2il. U. lOd. Sh. li. pc.ft 



8«ttlng about the Work 

First, jnii Hhnuld a^iiirtikiti whiit in tho dojith of tlio msjn 
■over, or llir lnwi:Jit ptiliit yuu i-iui ffirt ti>. Ni-tt, wxi how 
muphfallyomwihavL-frviiilkt^imtJi-t Wtlirtop rnd uf ihp 
drain. If you have ploiity. ynn <an tiiliiT Llin drain rtl.hnr 
in n ntmiynt b«l'litio liy miikin); n jfruiuiJ nlopo fmni 
hond to foot, or vou o«n giv« thv pipt-n n ^oud fiUI, nnd 
"aflar din or oivo down at ar iiuhf In Uiu huIk uf the 
Mw«r. Thin Isttsr plan «av«« i-i|K-uir in idiiftinrr »>•> 
carthwofk. and lutfrwcn thu pmiHuu.- nry woll. Uf ctunw 
you know tint tlio toroucli murt bo imtdo widi: cmniffh f<ir 
Inying Iho pipm (imi fur tlji> ini^n to work in, and bUo 
thitt thu groniid tnniit be hroki-n up or unlMuni 'n'id<T at 
tJii' Inp, ill urd«r tn nilow fnr tlic Khorinff or tiititNiriiijr up, 
luid Ihiit minifl trpnchw umy he Ju(^ " plumK" whiLut oihur* 
lire dui; It n " lintt«r." acuordiiij; aa t!io KTOund n^iuiitw, 
ujd which will be thorou^ldy cxpliunod u wa- proccnd with 

tlio wnrk. 

Hnvi&i? nnw tho fall, leniftlw, »iM», Ai^., net to worlt 
and tiuikii Hbotrtim nftM- the fiMhion of Fi^. 35S ftnd 
Fljf, sr>7. Fill, Mil id a ]ilan, and Kiff. 337 iih eliivntion. 
In order Ui An t)il». yon reiiuiri! a iicailo of fcM. wbioh 
wc at foot of dttrutiuii. Fix. .157. Thin niiuUn from 
to 30, K> ntiuiy fLi-C, uud llii: diviidan itt the end 
thcMt fi'ct dividiid. Ni>w, toippoMi thut you wiiJkJ to 
numian' off 21 foot. Take th« divider*, piaeo ono It-f- on 
ihn murk ■• 20" and extend tho othor to th«fourthdiriJiiun 
piuflU." which •qiiiilstho2S[t. [See dimwiiifia.] 

How. •nppoao yon requirQ to know thci >i«> nf llaf brnftk- 
lutieam. Taka ILo dividoraiuid mawan the iJuiaiul 
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thtm apply thora to tho wrUm, and ynu fiiul It to bo ITtt. 
onowujr uid 16 fr*^ihi< oUut. Tlii* in odled "r&uibig" 
pUtis. I:i arlrr to nuke Uuna, you muat meaaun tko real 
o^oeta and murk them oul on p»pcr with tliv malo cl ImC 
Ton am nuke vour ■tuli! of f^i uitr ■Iw fou liloa, but l«t 
it b« propnrl}: diTided inta 1 feel olrfaltmH, and thaa me 
o( IMS) ill«iu<)iu into feet, tut Hhuini nl 6, fta, Tbe 

alnmyii bo « plan i4 ilntiiw left witli I.Ku vi«lry pouptuof 
tho poHah (in RenHii^ttni thoy vory pww.'rlv l-h/utoo tJiix 
nilo). atid aljw one riBMd in tho uatdirTa'n hands for 
t^uwnoe. At nuHt ptaoM now about Ijondon ytm cui g»t 
a plan <jf nil new work (torn the vwtry poopk*. vhirh l<i 



Stono OP othei* Mank*. 

G. T.MMgGwUrTmp: L. P. , load pipe ; B. P. 8. T., 
Butlor'* Pantry Sink IWp; wirai-tim™ only P.T. ; 8, T.. 
wnlterjrtTip; T.. trap; fC C, oiop.ixik; W. C. T.. water 
oltuvt ernp, I. T., tntorccptioii or nukin tiap: M. T., 
main tn{> i 0. I*., ooaqwol i T., took : W., volL 



Drawings. 

Dnw^npB may he modi) wiUi dot ml linen fortitttmu; 
diOerMt iilpM. «uoh ut Mia VENTfLATINO PIPK, 
Ft|{. '1C7 : aiiallM' duta for noil pipes, cross dots for t«hi 
vr«t«r-pip««, red IbiMt for hot walcr-ptpos, aod bo foKlu 
[Altw nut) Sotting about thu Wurk.] 



Shoring. OP Tlmbarlng-up^ 

The trcoKh tn>iii); dufr In diffucent sails, Ac,, tlie rlikii 
tvquiri' Kitiiu prutvL-liuu to provuit their falliKK >"». TWa 
IM known ill tin- li^n «» " rtioring," or '■ Tjmb«teR-u|>." 
Pig. S.U4 ij! tho nmpteBt method, niitablo for f^ood uJay 




Pio. 3» 



saRh. Suppose /«« ar« down 3ft., then mm samn short 

S'emaof wood on end as &t P— these aretullod -'pr»)M." 
ejEt, taka wme 31u. by Tin. or 9Ib. doala. nr Iwi 'mffi.ld 
boards plaood tosetberif you hnrr n» l]cal^ wul pUct 
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^h*l«^^ on ihnir ftiti-p "o lut ii.i i*"iE nyon thp onilii (iC tlie priipi-, 
iw nl W W. and wt'U up u^inst thii vhUb d III* trt-noli - 
tlieiw arv ■'alltvl " waling." Aitat tliiii, talu* & md auii 
mruunuv \hi- ditHAucc twtwueti thuw '* walingw." W W. sud 
outllio "tUulA," S. aiiii-ot'ofqtHrtoriiiiftirBoivffiililliijif. to 
Ulia leogtlL. Junt. luuuil uff tliti toida ■ little mid drive 
thMo Htral« lx-tu-r<<n "tiii li'it^liwayn intli tli4< u'riliii^, no 
iw bo jun tho wulinpi up to tliv rorth. This ttxoe tbc 
vnling*. Nuw ^'t ttiu lU'it in uh quidilj' im jrou Ului, 
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■intU you art* nt tbv pw_>pr iJuptli. Pi(r S5!> sbowi) sDotlier 
tUidMler plnii fiirthf- momloow:- gT-'-iiml. The ditfeTciiiM> in 
that a nuBilwr of «iuiill tvuLnin, r»lliHi " {>o1tii{^ bo&Kla." 
about 3ft. din. lung aad Itln. thick sn uued. preferably 
nf haiO wixd. auoh us elui. Thv«e boanlk nliould bo 
first placed beliind tbe waliniPi and tightened up aa 



Pig. 380 cihoHii (I mde vit-w uf the slioring done wittjwHny 
board*.; P. tho pMim : U, the poling biMnU; W, tha 
wtiMng; 6, the struts 



I 





Pi" 3oa 



Fijr- 3S1 Ti^proi^nta atr«ncb lOwrwl up witli "nuni«ni," 
RH K. liHvinx tlui wnlia.fr, W, luid xtrntB, S. ad bofoK. 
We UH> tliia kitiil of uliciritiK' i«r vniy bnd ^ miind. 

\^'1ii-ii tIiL< Vim] (if >Ji(irinfr hiu to Ik* iktae you may 
aiUKml Iintl hiittimiB, uid it ii ncrvesuy to liijr wnod or 
ooncrrto for tlio pipe* to lio upwu. lu vorr liul ermnid 
we nite Htcuw, tvriifii, aaW, &c., u A psoking bijuiid llu* 
poling boardx ar nmnera. 



ArtifldAl Bottom* or Foundations Ton Drains. 

NoTT tli&t wc arc upon tbo aubjoct of bad ground, it 
will W nciNMwuy for mc to cxplnXu tlic nxthud of hwwing 
luiiti^iU b>ituiiii>. For lii* n-fer to f^^r. ^O'J. Thlsfai a 
tniiiL'h t!ut Uimufrh Iho toj) soil, clay, and into tltc auiid. 
Thn iKittiim niinil hPTK in, my. quiuluaiid. and aa a niatta 
of ixiiinm will Iw Twry troiiHrnonic. unless proper pncaatlmi 
bi! tnki^n tn f3t<iTo up. &c. In thin trt-nuh I urn'u uaed Um 
ninnun, vhicli mu>t bv driren down as thi' work pitic<Mdlk 
(In i»i»u iiumrters thia vork U lin.wn by th^iuaneofatiMC 
piling.) The walinpra xni atmtn um luod iia lieforp, Hm 
iifily (iiii'> KTTt (if nuiTicn' in imil, but if two at rnira aata U« 
luwd, Iho tjip niit*t )■■■ cKi-tivaltd snfllcioiktly wide to aUov 
for M many acUi m» ntr mpjiml for the woii. 

luthlaiilawof work, when thp bottom i» v<!ry bnd, it may 
bo noMattuy to Iny dvnn n tinilx-r Lotton of oak, olm, or 
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8tt»rwi*B [-cc Timber on Saoil, Fi^- 362] tor ibo ooocroto 
b> lie Dpon. AfUtr foa haw thu iii<ou)n4ry thirlmww of 




Pm. MS. 

tonPTOte, Uy tin pipe ; then, U TtqidTfA. eAver it u iihown 
wilb (wnon'lo. ScdaetiuuM ouu llin. plntik wiU boiuffirimit 




f>LAAf/< 



»•■»-»« 



PfMo a« end wtioB PUWR, Pig. 368, and tho lonjotudinal 
Motion, PiK. t&k\. At oiWr tiiM* it wUl be nooomBrr ^r 



thA BitUeJol ItottoRi to >ie nia^ m Dhows lA Tig. 36C. 
Hero two Tin. bjr aiu. buuiu^ or Sin. bj- :iui. dcub, wfl! 




SL££P£Jt 

fmi«»r tbfl ends at whi^ akn,,],] „«( nfion «Ioq)cn> [«• 
bLEEPER], In V017 bad groand it tnny b« necMMty to 




Jr. t.. 

drivd piiinfT for tbo ooiininiLLi^u ^-i tho foundatioii. fiofc 
this (loeo not oflcn bnp|>eD. 

Headings and Tunnela. 
The method Mdophnl fur drinng' tnnnelB nni) ^MdJngt 




Fni. SeTi. 



m 



PROPEB HOUSE DBAINAGK. 



)s kti9wn »t Vig AM. It cannUtM in timbeniiK ^f wulls 
with u(>Iiiig boAide, D, and Hutipoitiiig man* witb liutvlx, 
L ; allif, K ; fnuoM, F ; Ac ThcM on two nelhcali «t 
<nitting tlio nil* for r«oetviug tlie fnuoea. Tlie ^>bttom 
plan mt K K in Tdt bad j^iund wtimi it in Ukety t» ipew 
1^: bnt in ffoorl Kn/und wi- emu diiipvnnti witli tliv 
am and list the bottom of tlui £nuno outer tiie uiulh about 
Ciu. or 9ut. 

Concrete. 

If tha «ttithwcilk Iw uf a Iimmg ar snft imtim, a gn'^ 
bed ot Portltud oomeul ooncttifai, »t I«-n.4t 16in. wiilr, muNt 



nud iaud) And 1 of Fcrtlnnd ocmeBt: or, at olJicr tinea, 
(uvjinling to lh« work. I osu 2) Imsheli of c1*«Bi iliare 
Muid to 1 linHhcl of PottUnd et-mdut, nud then d j biMtwIa M 
cloan fTTitvel or «liiiigla muy U> luwd. Thii i« 31 btialMlt 
of ivmcnt to ooo cot^ yard of mixed voucreh). ^ike Mie 
to lay the pipe loMifiD tlio couuvtu, aud try all Uie JotoU 
bvfan) corvnug up. Should lliu fAue* cuii luidcr rhe liuuie, 
In^ Gin. iif oiiii<irwt« or^r tlii' t"p ui tbc pipt*. bat out until 
the drain hiubeMttwted.wbiuh iadono byfrtoppuiK uptbo 
inlet to tba Inp utd filling It whh watw, which ebovld 
stand quite full at its histaeat point for ut Uvxl three hoon. 



(8«t Testing I>niini», 4oij ItavivKUii^ trench n|i«ii, aodtbe 
eye n*idy Ivr fisinjr. Ii-t it b« fixi-d. as »t E, F. Fi^ 307. 




be laid, OF pcrliapa 2ft. vide would mit your vnrk botlpr, 
or, in other wonU, thn onnorvU ahnuld bo wide enoa^b to 
atttikd out at Invit &ia t" (iin.oBoL lido of t]i« KidiMB of tho 
|4pea. TKl- dtrpth of ooacroto dumld be [n acooidance with 
the nature of the irronnd ; Sin. would bti a ikhxI doptb 
below the pipM. ITio strength of tho «inm*U* will vsry 
a«.«ofdiii>r to the ainituiit uiit ijuiilily of th" minmt nmvl. 
Por thin elau of com'rete work, tim Hton™ •JiritiM not mivnd 
l}ui. in dianwCvr. Thrptr liunlii^Li nf rnrtlnnd rcmnnt (a 
hiahelof crmvat u 12? cubic t<.-ri, nnil ahoulil wuj^h 110 
BoBnda) willBulStwfor onryiird of Mjidund fhtn^l<<. lainr 
dmbi WD^ I often uw 6 to 1, that i* ( of baliaet {«hio;To 



Here ia a eooUon "I a Iirtek wwer. parth-work, eeacnto^ 
wood-parlnar. nnd flap [or, a« it is (wmetimw I«ibb4|M> 
eyo). aiid one IrtiK'h of flin. dr«in-])ipc. Thia m Kwi Mig- 
ton in ilied Tit tho voirtry p''"p'';. "bo alio pfovld* twti 
iMiffUiB of ppe. Havinii lb* flap *i'd next prepare foi 
the fixing of Uio pipoa up to tho UHeT(imit«T trap, 

Haring tb« in>nch dug. aot to and Uy thit pipea. The 
flml thln(f wanted ie tho ■Hwer bappod. wbioh ia fccnfindl; 
done by the veMnr pnoplu or itmo one employed by tbe 
Boud of WoAb. IWtnr «*.• i-woeed lo lay nqwa it will b* 
M well to dMorib* th« niclbodvf ««tUiig ft pjpik vhitli nay 
be done sa (oUo««; 
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Cutting Pipes. 

^bvins the eiut hmgtb, mark die pip« tne nil roond, 
ttimUlit (c«IIed "cnuiumiig")fulla( day ordampovUii 
and run it a firm u 70a can. Thai with u fO«d ftmanwr 
■ad ahftrp point (n puco cd *tc«l brang'ht b> & ihiiil point], 
or good lihiirp chkgd nbuut Oin. Icaiji;, miidnunt of jiti. or 
lio. rtiHtl, n;t Ui work irantly, and nut Uin mn.rlc nil niiuid ; 
fto round it ninfttly, and timB, tbiw to nit timoH at mnn If 
ruquin-d. Snmo pecttla cat tbflin Ht4LntUiifr iigm^tit. widi 
tho Bocltct down, vntUt otli<^ tnj thmn Hut upoo thcii 
aide. Uonj cut Ukmc pipiM without oruiuning. 



Cutting Short Pieces Oft 

Hut i* doso by tidffiaif tho otid with hanuner snil 
duMill «r I cnii hivak wuiitl niiM'fw 'iW Iruo intli liiunnitini, 
onA hold itini'In, whilst iritn thn othtir iimali pjiinMi nro 
brokim off. II you hnvo a pnod noSt pij» (whioh kind 
•bould atwrn be seleohNl for the purpMit of cutting) you 
can hnak th» lot from end to socket withiiut fUwinK or 
■plictJBK it. Ton iDuat do it ttcodily. This would bo s 

^MdpipO. 

Cutting Hair the Socket ofT 

^Migttfil-flie pipu txo fixod. S«nd yaur 

irilil§fl (bet not uptothu Khouldurj uivkr 

the Inlet part of the ■ocKot withuut ienr : you uiu mra Ui 
do thl« ri|:lit. U the ptM Ik nut JUi.-d, Hilii ipti^ it a clout 
iipwarda and iMi tbc inaioe uf tluj suulccl ; it will thun bnuk 
m olow to thtt alwulilvr. 




Taking up Pipes, 

To tabe out a length of pipu, It u bent to disturb two, or 
•om*tiraes thiee, pip««. out off the top of tho Mtdtdt (we 
" Outting B&tf the Suoket off "] ood pull tli4 otheie up. 
But, diould the wmmt be too hitTd, th^ii carefully out oat 
tl>o other ouo or two pietiM. ilu<ii ^>iii1y diip ihu cemeat 
out of tbo aockot aud hImo cLIu vB tlx? old ('(jUuLpiirt at tlu 
•oclnt. Hore auoh pipm m tkoM doKiibed at Fig, 374 ure 
vdijoMfuL 



k 



fla 



VaJv« Trftps or Flops. 

[Figs, see, 36Q,BudST0.} 

'ThMW Rap-vftlrea ore mado of OBrtKonwaro, haring ifon 
I. Som«tiinM thay am all inn, and iu« olwayo Ut h« 
St Muwrk. Doullon'ii. Thu um of tho tmp or uip i« for 




Tio MS 



jroffentJilK tho reture of auytJiiiiii: from llm mrntm into thn 
drain, oepwiolly the rati-. Tt ia i^iu-Tnlly gnan Ui the 
vaatiy poopU. Mnd tli«>y fix it Jiitu thu side of Qia acwi^t fur 
J09 to fix your IliM Uugth of pijia tv. ScmetinKa you will 
not m|uiiv it. 



Having thu On to fix be^oic wo ran prot:^ further, lot 
nsKoothcbcMt kind to lun'. I havo jfiivca cwo of the ro^or 
Idadi fauttbcxcixuiuLktir, kivownu*Ur, Diddwiu Latha ia 'a 




Fto. not. 



balance valvg [Fig. STO], It ia not at sll oncanunon to 
hst-e to fix theao vnlriai aborn lW ocnitni part of ttie aewer. 
When tho flop in mi fix»*d and llo pipe on th» inoliti« to. 
warda tlio surfftoo, the old Aa\i in (lanjclinK about with Ita 
ni-i«lli oppii pnpi'iK (li' evrrj-tli-ing, mjiniiallj' uir. Mr. 
Latham Lm intitMluujd an Iran boll ur wuight wlUcJi laui 




Flo. ITO. 



bo ndjuiiird to the exaot baUiiM of tlie flap, nnd thia Aap ii 
woU worthy of caoaideTslIaa 



Fixing Drain Pipes. 

Thoa» A.re the nert ny|ni«t*«. Jig. ,171 ia the orfi- 
nary drnin pipe, to ha joiuiod with olay or 4>»mcnt, 
oittiet DMt or one of sand and on« of Portlaud, or 




one of sand and two of Portland. Somft ppopU uo 
Bomiui ; it acts qnickor. Lny tho pipw on a (food wild 
louudAtiou. and Irt thain he laid nvpii anil with the 
jetnta properly bottui^ into eitch «nokot, as at Viff. 371, 
nnA. if poaaiblo, let tho joint* wwU mI ixtara thny gvt any 
wnUr through, dirtnrbed, or filled in, but vhun ^hag lu 
wune UK tho fiiiMt noil or uhiy &1I round and over tho top of 
mine, well riiitmied down. Do not lesvn tha jainta nti- 
ntoppod or uuly i^UipiKid at tho tnp. u at Rg. STi, whtc^ 
■howB bad work. Tou aou that tlka eemest in imt on 
tho lop nnd runB throuKh and fallii on the bottou, cuunag 
nn OMt.niction in the uottom of tho pipn, to aay nuthintf 
abnot it* li'akiuv tt< ujnt«its into tho oarih, Ao. Fani^y 
mirh work as ttiLt in thu liriuity of a wf<\l '. aud tbiirs ars 
thouMindH of Kuciii, i-vpi'd.tllr aliitiit ntiull ixiuiilry towns 
and roiinlry niiLiini'iiis. All pip(<* and jointa ahoutd be 
toatod b<(for« thi* ground ia HUod in. iitftritin. 



164 



PROPER HOUSE DRAINAGE. 



Fixing Drains near* Wells. 

AH ilniiu witkiii B bunili«d yuia should he heddoii in 
gDud iHiuiMvt*, ojid a uloeo w tint wull In iiiiiat PurUuiid 
ocmout lit luuit tin, VT &UI. tliir.li. It Oil linii or MLudy 
grqvuid) Llit^u lusL piil u, )ajvr of r<iiiii;i«U-, hihI k-t it (wl, 
■flAT whioh a gtMQ ]uyvr r>i Portlnnd, oJiap^d as neitr a) 
pcHulble to tlie^rm o( ihi> butlum of tha plpo. Alter tlib 
b> KHt, iaki5 tliu (Irain-pipc* aud bod thctn wvH lulu Fort- 
lanil, uiid iu iihort lou^rUuk taldiur oare ihiit uo wmi'iit runs 
tbrauKli ttii' joint. I^t Ihb 1«( aat. Aftur tliis, uuht tlio 
pipOH Willi Purtland oancnt, aii<l thou XtA ttu« w}t bcfriro 
lUlliiff ill the gmimd. This may be ex[K<naLrc, but quita 

Loftd Drains near Wella. 

In «ni« ptscea It wiU be much cheapnr ti> Iiiit« gwd lead 
ptov run through the oidiniLj}- diuiii-piiics vith {jropor 
wiped Joints, as auown at Fig. 340. 



Iron Drain Pipe* r«ar Welle. 

TliB ordinorx xtreM tml«r pipGA innir be.' uhm) with odvan- 
tMfni but Kliiiuld Ik propt-rlj* juiiittHl nilh leail An; 
junction* nxiuiivd uiu bo ubtuimd frith ttio pi|>es. 

Jointing Considered. 

"What La the bwt kind of jointiafft'" will b« o vvry 
nnttiml ijiititiun. Tiuit ontirBly doptincU upon oimuni- 
tATiM-A. For t->mpnnuywork — cl»j; hut thiH in nut to bo 
depouiled iiiKin It is luift aiid yi'ulding, and u th«i weight 
uf tilt! uarth uucArinp tho pijw csusm olav to be iquaezed 
out frum iimii'r ilii; i^uitrai oi* plain imd of the pipe, it la 
cloar lliai lliin piiie iiita euak, and in doiti^f huIuuvm an 
ftpurlun) in the upp«t part throwh vhivli thv gw ma; 
•Mspe. Bntf It may bs nid, if um pipe* nra proTwrlr 
bedded, how oas thl^ be f why don't they both hitiIc allkQ r 
WelL uia, to a oeitaln exUmt, is In the <{U(triMt'« fiivour — 
t^tiiL If the pJpoe ai« proporly bedded. But. apart from 
thia, Qan Is luioAer manoa why clay in not goud, tliou)th 
wiy uMtfuL Clay in liable to aimak or i|t«L wiuliij uut of 
tho joiats, (■Tvvi tli»ug')i it ix Will piidill.id. 

Noxt to pUy i» itm^ mnrtnr, m thi= iillnir* the pipes to 
be taken up a^n when i>>(iairul -. but thetw jointe arc not 
nt all HouncL 

Nesl is Roman ceiiient, 

N«^ Portland. ThiB Ib no doubt mut'li tlit- Ixist, But 
there in tmw soiiwlbiiig' eW. In urdiir Umt ■you may W 
eeitAtn that no MmtFtnt enn run through to the ln«ide of the 
pipes, force into tbo stwket a eouple of iitrAndn at «pun 
yarn or tarred tmakct: but ba muo and drive it home with 
a ranUnng-tool ; othorwlie yon wtQ bo mncli bvtf.'?r 
vritheut it, M you will not bavo SUfflaUnt room for youi 
ecnenk 

Aflphslte in eometlmefi nsod, but I caanot my that it is 
■o handy u good Portland. 



Bad Pipe Laying. 

HSTtnfr the (init loDirth in and the cyv ilicd, next allow 
me to dr»w iroiir atliiiitiiiTi to homn had jiipo laying nnd it> 
eflMta, whif-^i mny iiuitil intu ymir mind tho nowmity of 
doinif the wiitIc hi n thnmiiKiity kiioc] Mkdiwatid nwnner. 

Tig. 3T2.— ThiB (iiogriun illiMtntUn ■ drain rape joint 
my badly made: tbe cemont bdnft only ]d»1 dsbbod on ftt 
B, nuiB thtousb and lodgw oa Ifae^ttem of the pipe st A. 

Plff. 37^ illurtratM a dnun-pipo joint pmporly mode. 



Hmi the jnint in fi11<id tij) triih Porf.lard or other ooment, 
and having Iho iiiNdi>qintAfr»' frum tiimiHof ccRiCDt,&G.; 
bmddB the rijuOtfTP in laid with tho rnrth wrllup nt A. 
which 4u«isl« to iicc]> it from gf ttintr out vi level, ka. 

Th4)«(ioct«of bod jointtD]|;,cvpe<'i(dly lad for looee earth 
and irmvol bottonu, u alinwn ai U, C, D, ¥ig. .174. At U 
in u joint nuulii ihtiwinf; tliu dni|ijitngii nf iHonant IhitMiah 
Uio pipe*: itiey nhuuld Iw nmnved hy the mm of um 
wooden hoc, or wood wmipcr. Thii wood ■nnpcr 




t iu, «J b 



nmply s piere nf iln. Inard about 3in. rousd, ntHod I 
huidlc about 3ft. long. The u«e of this Is to rtmovs dit) 
"ahirtoallaTs" whti:h ncnrly always form round tho ImddS 
of tlie jointvhon it Is being miidu. Sou thajdnt senutde 
at ¥^. 372, 





Pin- an. 



I gCDOtelly me tax bdiiuiibbcr diao Qi» naetrin of 
pipo; thin may bo niil mi ttiL' end of yenr nSB*m4 
tbnxuWd through the pipe to be laid, and intn Ilia 
flinl l>L'fi:-rL' the pipes are put tiwethcr, Milnii ihf joint it 
■uade, pull thin dW out of the pipe, and Ihe sliirLoaUarwil] 
be ranovDd. 

In tin's illuntrnUnn. Fife. 374. at A Iho wntorls aesa to 
run and fill up tho pipe, tit Ifo^t linlf full, Wt anitniaa 
down tho pipe, if tho joints are not nn^perly made, s great 

nil iliea> joint*, as at B^ 
ibeof a 



portiuu of tiiu Mwaga ranethrauR 
F, a. H. Now It wfll ho pbiiii that if the pipes I 
veiy ItWK luiiglh the water will be all lost nt theae jointa 
and 1^ into the uartli, ur otiitfrwim run under tbe bed of 
tlie pipws onward. Tlio ■'•lid mntt^v Ioms it* waMruar. 
rlugo, and of f>iiT<^ xtoj^, ua at Q. Thin hftlps ^) bonk op 
the watM'. and therefore more (fltaly get" UiNiugh the 
juinU. Tliis goes on, perhaps, for yean, until ibn pipe » 
quite fidL I hare on many eccaaionB found whole Mnctiu 
uf drainn quite full, oTen in tho uMghboorliood of Ken- 
sinifloii. Suuh drains, T n»i BorTy lo luty, atv very nunwroui^ 
en-n nftm- aomo of our (tr>t-roto ivt-'ealled Mnllaryea^. 
neora hare done with them. In fact, I a*y that Mnataw 



PBOPEIl HOUSE DBAINAOE. 



Ui 



out o( evBE7 ttrontjr ilnins iii)w Wing li««l aiu Itiftky. 
Then--(i.(w. let lio Utfi of my jomiar tw corofullj witch ti».t 
Ilia joiuuiiiir I* m ju t *j p<:r{cct. 



suimd and then tlio cap Iwddod cia, und ■ firat-ctoM jotut u 
Fig. 276 ahuwa utather kind trf drain pip« ekUad Doultoti'« 




/^^A^^- 



1 un o( o[)iui<in that we hara not yot diicovand th« right 
luBil a( Joint for iltain-j>li)iBi. T1ip> am i-itln'r of Uiu old 

qInhi, or '«> t;iporwi»t!, 'Aa far iw finiinlii tliH "Crlniuty of 



Cm. 374. 




!aVl■''■';^■^;■'.',■r!V^^u^cmfe^ma 



nMbiug the joiuta Mrind, I think that JeimiugK's prinoiplii 
it 00 itoud us u>y. TLu ia illuetraUd at tlu wotlou vluvii< 



Opontular ur Lidded PIjmi, tbo obiivt of wHiob b to aSopd 
BU oppartnnity for examiida); aitd (!U«iudujf. 

In the prooeM of [aiuiiiifM;tun> uf thu upurL-uLux pipu, n 
pmtiiLl Jiiriel<ra of thu euhnUinuu of tJiu in^ in miuli>, UfivinK 
nuKiiniirit nutlvriul to pnicvrvo ntxvnirui. Ity tlic inncrtioD 
of a chiwl 1J>c iippvr ptuou ituiy at on}' Ulna k detaofacd 
without Titk.aii'l tifi<;rward8 replaced witli eoment w m to 
funn a ^ood fitting euver. Of courao vhin oenuiiit b naad 
la [liejQuiliug nutUtial vfilh tltew- pipea it inuat b« cutivfully 




no. SW. 

(shipped out, vhiok !• ft mrr tcdiona job. The bout mj, 
hovBV^r, to m4 tfceia jdpea !■ with cometit for tho bottom 
purt und good iiiurlar for tho tap. 

Fig. 377 lihowB u kind of jolut requiring ndthitr otsj, 
cement, or mijUuiig: olao Hi make it watcr-tigbt. It ifl 




Tm. arr 



Uon, Fijr. 375. Hare catli pipo rwla upon bl.x>kM; th*ptp» 
may bo b«ddad in the outd unrl hImo into PnrtliUid cement 
€M the blvcli ; the bo-Uooi and hull up tiiii aiilu laa Lw taade 



put t*igi!Lner wrjr readil)-, and allow* of a iili|[ht ftcttlo- 
mrmt III the groiiiLd mlhuul di-aliujriuit tbc ■ouAdiuM at 
the juinEa. 
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Qa8kot Work. 

In mtaj plows people uw «ptiii jura, or piutkots, ineiilG 
tho Mokvte. Thiiii. lo prfTmt tho Pnrtliind ninnitipthniiigh 
thi> juiitt, but I do not Itiink it noomuiTy when tho juint U 
undo u (UiwUxl iibovo, and wli«n tba buid am bo got 



inmdo the pipo lo faco tlie inner part of th« joint ; but (IiIb 
gMk'C't viU M found vunr uneful for getting tho trap* 
uilo tho pipe*, ur fvc nukkiug good for repftin liaJ aucfv 



like. 



A thin IsfDr ot vlny ii MtrantiniM iLvii inntniul of 
qpus yam, whilst at athor tUnos, in rery gooi hud cUj 




rm JOINT INC. 

CLCAMIINC •■ 

WIT or stWAct B*>. 



Ra, m. 



fe^sSr^A^^ 



^^'p^^;rf-f:r^-'-"";^V<^ 



^^^ 



B 




■^^M*^bM«mh-~h 




Mo. j:u. 




Flo. sua. 



fouuilHticiTis. clBf in luod M tiM jolni- 

ing BuUirial. 

Reducing Sockets. 

SamotiiniM ^11 will toqnira to pntofw 
pipe Bmaller into unuthor. Hanj nn 
n rcduotn^ Budcrt, Fifr. 37S, bat I 
goQcnlljr uiaki? tbn jaint, nx i^own at 
*ijf. 3'y, l:y ollowiiijc tlin pipo to cotter 
tho otbec at tha d^itod Irnirtli. Tho 
tvdadlll' sookot i» tba bctior nko when 
oaaM axB nquiivd to bo uMa for oloar- 
ing the plpea. 



Main Trftp. 

Having mme tMsn tlw Mrwar to Uw 

■rardeu. area, or oUier faaaiim of tlw 
tiouM. ot jiut iiuidi! tbo walla of tlw 
saaiL', Ivt UH nhut off nil oominniiioaliaa 
or paewtn' for ait IwtwMn Ute mww, 
or long ToDgfli of dtnin pipe*, and tba 
hauw plpi>«. TUaia dono with Ihn tnp. 
Lvt t)if t.nip l» wkaUviir tJiii[H? it nuy. 
it in kiiunu bj tha naram of ilis-Jinnmrt- 
ing ltdm, aower gna rxrludera, main 
trup, und a ko«t of otlicr nunat. 

TtioKo tnpM aN i-oij comfroua; tnadf 
of thnn nns moro tOTn, whiUt otlwws 
arp vi-ry pjoil, I iihiill rueumiiiond Mr. 

BiH'him'n mi tliiT lirnt, fvw m tnr pitM. 

Thin trnji is illu»lriiti.-d at Fii;. 380: it 
if iiIh) niiniiru fixnl at Fif. 340. Yon 
ijinv 111c that in thi» trap uicro '\» a full, 
or i-uthLitiu, or dfop of n)>aut 3 inebM 
for t)io aewa(^ to knonk out naj 
Mdimtnttiry' luallix whifli v\n.y i» in 
tie bottom »( till: tiBp. Ijct aj now 
Siff. 3gl. fiuppoas tbia i)X 



I 



I 



t'lu. &L 
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BrgutDeal'a Mko to be Buckuit'ii Imp, B in the iulut, Ihe 
Kwsim Ja i«* ronninff over the Aiujt lip, K U thn outlul, 
and U tho fmh bit adat. A ventiUting aockec or <>li»uuing 



ioMdo gf tbe joint c>( the trap (o tho drain pip« at J. Thia 
tlU<-«nii<«ting iDtcro6irt«T u mndo nt oiu> qnaner the ooit oi 
that ahown at ¥\g. 38'i, and is taaoh bett«r. 




Fiu. 881- 



eap in at tiram fixed at K, to that In this trap Ihvn ia 
ervrrthitxf! tiixt may ha winlicd fur. Tlie trnp is tbttva 
fixed in n mnnbolu, Dnt it au; bo fizod odiorwue. 



The Channel Dlsoonnootlng System. 

Kert oiamiao Vig. 3S2. Hom t!io iiitiimptcr in miirlmd 
inth rhiuiti'il tJIcai or liolf pipw, or thi'y niny bp frifmnd 
with Diiultim'nopnmilnr nr tirtrlixl pipr*, or ttiri junntifmi 
majr k hoA olnody modi.'. To thin umnKcriiotil i» attncihod 
« timp M, havitiK A pipe K L for cIuariuK- J in tho inlrt 
toto the trap, E. F ara pipe* leodingfrom WC.'ii, 6:-^., Mvd 
A nmy I» caUud tho mniu pipo. Nuw, n-ilh nil thia 
pukJ^enmliiL, I runout >«• th^t. it hiu i.hi* lenat advnntagB 
orcrBucfaan'^ trap, ifin-jit ihut i:nntv mnv bo ptwhed up 
tlte dlSerrnt juiiv^vnii, wliicb in rrnJit; Li^if tbodnditaan 
praperl/ ooiMtrii«le<l with olainfliiiR capa «t tho hoad, of no 
anul. lliiMi, ahould thin ho aaid to bo tha odvaaUffe, I 

Sit ia (UU15 imougb to put an oyu al Y, Fig. 3S1, and thft 
icullv ia at rmoo aunnoiintrKl. 

t nhall ititniiliii'Q mr njrstfTcn nt fonninir the Inltrrepter, 
whjib I ronti^i'. hiui tna ndTiuitAKr nvur thnt nl Fig, 382, 
and iH. f ar a* ivffrmla Uio tmp a wrcnt improvement, to aay 
uolbutji; <rf the ooat of Out who)«. H«h>, in tny ajotoir^ 
Ftg. 3143, aro the adranUgca of a ftooA deep wnfcnr fall, 
whilst Q ia the iiifpwiticm or rlioirin^ hole, which tnajr bn 
readily luoknl thrautr'i wiUiDiit hnrliiR h> lie dcnm or 
eramp youncli up, aamcthinfr lilco » dog in n aicvo. Then 
I have th* frni) lur inlet. I havo olao • j-l—t^-itig oyo, C, 
tot takuiff Mit any aoUd aabManoe which toaif get into Uid 
drain or trap durinar tho tlintv Ihv wnrk ia homg doiw, and 
lastly, I bave tlie cluftring aya B to run tho oama threnfih 
to tlie aewcr. NuUm thia nyo B ahn allowa yon to faM Uto 







Fill S«9 

Ttic janction pipp E F G in fnrmiyl with rfai^ ff»r 
oa«y mitting, so that It may bo out off to any amtabla 
length. 



IAS 
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Rats In Dnalns. 

Then b *W UoUiff teMon vrhy I tilio lliin Intlor Imp, 
thftt it bocauw of iU MbMolatc oufotv uKuiiist ctlliwiriit r«bi 
to |«n from tit- wvw to thu' hmiso, r.r whi'^b hw 



VENTvmr 




liljuNCTioN rmi 

rL*Ct FBEB A1H 
aCNIPia COLLAR 



Tin !W, 



Fig. ^84. when: tl>e mt Tufty lie mxn in thr net of tr)-inir 
U> uliinb iho June I ion -pipe IciuIiiiK' up iKi houiK- drniu. 
AnTOm- '"lin try th(- off<M'tivon.o»« of thi* tmp Uy filliujf it 
witn w*t(ir nnil i^at^hin)^ a >iiu'cr>rat, uiitl piittitig it into 
tbo •ewer side uf the trap, a* Oirouyh the so wr voiit-piiio, 
wlim it will be found thai the rut onnDot (>M?Apc< if the 
oDtltil of tlie Imp b« lilockci] up. SIjoo]-!! ti\e foil he um 
mui::!) fur your Icrclfl, tlio midic land uf trap m&y be luod, 
but wltli It MlxirUv jiiiivlion, hnvitiir nn op«Uiig Urg« 
cnon^ti to ddmit tl»- Hoii 2, 3, 4, 6, 6, *iid wbow fl&p- 
fftM u bwcUod (it! (in tLp nutaido cd^, M nhowii nt 7, 
uid wltli the nigo iibnut Jin. amallor lliiu the neating 2. 
■0 that tho rtt r-nnnot kH Its noK under to lift it 
idieti the Tat i« " trc^iuUns wntor." The 070 or flap In 
flonreoted icto the junction or Imp, mid ile ollur 4 larro 
mough to •dmil tho <tnd of thn fir«t pi[«. Of <!imit<o, tno 
fKab-ur bilet to iJnun niiiitt U> upon a jiuiution-jiipo u 

Main Drain Trapa of Various Shapes. 

Alt I (lo luit profL«ii tlio [Kiwor of niiiking nij roajlors use 
taj uiis or parlinulnr tnp, I think it prudeut to, I17 




Fm-IMl 



i TtxU^, UiA m IM thf^ judg« for 

„ — . ^jnSm to adoOT. I" thi" wuc. I 

MH fint illiifltrate tlie Cpyydaa trap. Pic. 30d. ttvrv ia a 



trap very lunllsr is ib&po to Ur. fiu<:liui'a. but instead of 
liariug- a Aixai> lip it {a niundrd nt tJio ijiIct. Kcic we 
oinnu 1u ouu iuuli> by Ur. Do&iol EroptaK(>< I^- -ISi, 
wbivb ia wi uiipn>r(<iu('iit upau tLo Oroj'dijii. Uiirv, io 




Kid. 3Sf^ 



Emptaffc'e tn^, tlii- roundi^ purt uf thu bilul ^(>bovn In 
tho Croydon) w mutlL' lip-nhupcd, *) lui to torow the 
inrboniiii^ water into th(^ rntdiDt'' of the tinp. 

Next uxuniuu iTijf. 387. Hero in thin tmp may ba bma 




riu.ST. 

tlio rod-pipo Bootrot A E, tli* oth«r parts of tfao tnp boisg 
(dmilat to Bti'i^iUiV el<»pt tie wnlftf-faU. 
Fig. SdS in a vety ({uiid kind ut trap, bwng yomcwbKt 




Fia.wa 

Aortv b fcbo throat-, in faol, it i» ciaiply a (baphnna, 
itintMd of a double [>(pa. 

lA«tlv, w« ooiM to ch« old-faahloned tiphoa, or tnp, 
whioh w (dntply n htoA tuU.'. shloh can bo had with or 
without any nr citlier of thu mnkets dd the lop. Soma 
jvefer this old Imp M Buy of tlio aaw onu^ ud ^lOuoaai of 
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itii nnHj HWMip, tiut, if jon toko my odnoo, yaa will iiat 
iiw it, inon) twXK^inlly, >:irii> hitring tn<i middl^ iKielU't. 

Ll-1 tia now M> duco -with trapti, itTid 1«t lui examine oae 
fixed in the earth, icKtctul ut being lixi-cl in a tuanliolo. 




Siufll apjcoe of work miiy he men nt Fi^. 300, hutlnff n 
T Mrtth M n g pipe (or Um wmur, n frenh nir irlot nt the lop, 
uid brooichoH for luvutoiiee, niu-valer pipL-«i, kiUiliuu 



Many of jay W!ftdc« may imk tliwn*iitvi« tho qucatirm u 
lo the utM>eBnity of tixint' the nmia Unp in u iiutnlicilr, m 
aiiowu Kt Fl(f9. 3«l, a&J, iiml Fi(j. 3S6, Tim ttnena fat 
UuH )a in unior thai LIm pipra may tw pcriodiooily vxiuiuucd, 
and, if seoeMuj, uniAopped with otaoa, etc, bat I con- 
terd that when Ach u the giuo. tbo freab nir iidol 
»lifiuld be takiiu iii(lii[i(!U(l(.-iil]y into tliu trap, w ahuwu »i 
FBESH Alii. Kg. 39(1, for tiw foUiiwing rcmwiu:— 

Firally, wvcjy otie nlumlil know tlmt « dry bririt will 
Ul(t or «oak up fully onfi pint of ncwitffc) wstur; for tlio 
ntniH tv«iKin it will toko in *> mucli wwago oir, 

Now l«t the DiBBbole be of the ordinnry <i7i>, £ft. hy 2ft. 
Oiii., and. aay. I2fl. dwp. Huw unuJi acwpr air will be 
lictd liL lliin lot of briokN Y 1 1 may bu toiid tliui the Bmrnpo 
air <loM iLot piuu di« trap. Thii W4i will taki: for granted, 
bul do wliuUiitir voti nay. thn uurrvut at air dnoe tt timos 
boflomi" rvvcrticil thnmcli the lino wf drainiuco on tbe inlot 
ridl^ of tbe trdp, lUid motv tliuii this, tnt-so bricks do 
nbfiorb ti\e ^umw, luid ut tiiiiiw ^ivu tlioui utt tig'uia. Thnt 
beinif Ibti cuw, I lUwuyii tarry my fnuli air inlot pipi' 
iudcpeudtoiliy tu tlie li>p, auil Ut u suitablu pluwi, •» aa la 
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TiEE IMTtl- 



iLL, -JJUi.ETK.— Piu. 9M 



riaka, eit«., all fixed and in g«od woTkIng: nrdrr; bnt Ihene 
in OK* Uking lierc bo be ni>ti(7«d, aud aouuUihijf whicb in of 
mora IttfHirtaaue tiiau tiuijr at Ant t>c auppowd, and that b 
withmgnrdtolbcfnnih wr inlmahnft. liila iJiaft in i«v4'r»1 
with an korijtmiUii ftnui'itf. vhuh two out of Uinw 
tlnuM i« to be futind tmrtijilty cr wbuUr eorerni tip. wlw-n 
it at oncv ceaaca to W a fr.-*li air iulpl, and by fur tliu 
butter plan b to, at oil Uulm, take tliia fmJi air inlrt pipe 
np Iho aide rf a wall or ollnTwiif, wj tlmt noiliijiB fau 
«wl upciB it, and aa ahown at FRKSU AIB l>'mT TIPE 
Pig. »9C 



prevent llio brii'kwork bcooming utunktnd with acnnv air- 
tio bod wait thu effect of tliii nt 1, Loxham-goidona, that 
the lii] bad la bo oraaciitcd duwii. 



Man Holo Covera. 

Tltnrv aro varioUH \min (if manliolni in the miu-kot, 
rnmc oir-ti»rht. oibun opon; if aii iur-ti}fht ono ie rpqiiimd, ■ 
itaotKir mahus a wry jfood flne. but (or iny nart 1 pr^er ' 
to k«op Uig ctiiik out of the laiuiliult' by tianiig li^bt 



no 
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joinU, tui^ hv tUdng my bvA air inlet Into tho ttnp hy 
a wpuKta inlot pipu. 




Plu JOI. 



AlP-Tlght Stoppers. 

It mar be uked, how b It poiwblo for me to nutlcn nant 
of petteot jointa on my trap ur pii>ue, will ao lucp them m 




no. sn. 

tancetion ho1PS. Wnll. I huve fmind fmnt diffitnilt^ la 
lUBiig tliu icitpootioii nail deoiuinjf bote iur-ti{fh.t. If 



tnnd(> in PortlKnd oemDiit, it is ton maeh tcautiU tc ftrt LLa 
ttonptin nut; if tniida of (7lny. it nlirinkB, und tlin jojnttt 
ii» luniifnr iiaimd; mi tliJit. takixm PVrTyXhing into rnnKiilcnt- 
tJon, I find thnt root mn> ntnpprvn nnnricr, a* at A B, 
Fi«. 302, ororj- purposw. lauapV pUcc thoatoppci A in 
tba mxiki^l, then run nomo ju*t diMKilTcd fat, or a nuxtun 
ftf pili'h Mid tnr, b(>tw(xn, n* nt C, Fip. a9'2, uid to pnyvent 
thn mtii tram Uiuriung tho fut, (if fn! in nMd), J plan* 
winthiH* Ktiippt'.r B, (in tlit) ti>p. lliii nun no maditir 
withdniim, nrirl (hv joint nJ-n-nyA mndi' lunind, or the inlei 
jiinnttnn, Ai Fi^. •'iS3, laay hr. mndp .lin. hnltiv tho JDKpoc- 
lion hole jimctioii. Of ooutw;, thin juDoUmi pip« may bo 
of a three or foor-wnj junotion, for raodvui^ diBeKot 
bruuihua. 



IriBpoctlon Plpoe. 
Fi^. 393 Utnstritltie BucIiau's in«poot]on 



too mmplo to iic«I 11117 fuithor omuaent. It U umply K 



r. 



wtilchb 




pipe hnvintr nn opening, u ahown at D, witlt OOTor, whlob 
DOB bo lifted at will. 

Drainage. 

Kow, hariiiR' nil four pipctt laid, ajid the nu^a ttnp in, 
ndth fniHh nir inkt, &<!., 1 wiU {five riju an iUuetiatiuo of 
what tho wholo ihonld Hjiiwar lilto when ttninhod. Fortku 
nioi to Tig. iH, wliioh la a plan of u job which I ba?a 
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jnirt fomnlntcd at Sniilh HomI, WimWedon Pnik, «ni trhioh 
will he pUin pcoii(th nfUr the following little dMrTipUmu. 
Ko. (Ii^ in the pnint whcro tho pipm unlar llio pmniaeit : 
tlief oo(u« up k) tbo KTwcr voitibtiog plpo shown liy Uui 
dottsd Udm 69 ; DOW thia jnnolion U tlw rod (7l- CC. :i Is 
a* intaraap t o tiwp with k drop «r w«tiw f>n of 1 1 in. [mw 
jnS.SS3;Blao>DQirig.3S6, nta, 3. imiiFjfT. 3ni]i 35, SS«ra 
bsadm to W.C>. ; M, 38 are froaL air inlet pipes ; 7 1> a 

GRID 



PIPE 
FRO MS 




Fu ass. 



yjrf .inllf tr»Ti, wbi(<Ii alao rweivM l!w wata- from guUj 
S7, for tmk, bath, ft«. ; S b> IG titablo |>ipin^, nUo W.O. 
At IB ia anotlier ijitcrc<opt£T trap t/> prutetit ttut hnntnn from 
ritistedalr, ■houkl onir (jf tlvijttiill tmpH hnvmin bmkiin, or 
mtat Boppl; iv^lcrti:*!. A». fn-Jih air inlet U> iil.n.11 dniinii ; 
26, a TMiblnting and atop end (ur fluohin;, jco.; 30, W.C. ; 



Kotice thia riak pipa, and tlie manner in which it cnl4T« 
tho trap. It nlKiull he nuwlc to diachargc itMlf direct 
into the oratxc oi ihu trap, with a fall o£ ot least iH. Kb.; 
tbia (rill, if the wiuO^e pipf. Kratin);, and trap b« largo 
■anuufrit, kn'iMik all iwdiiniint out of thn hottam, and w kovp 
it ekau. 

Fift- ^9r> illiLKJrat<« tho <lraiaiiK«> in clovKtion, and will 
^TD a ffood iilpa of the ifcntirnl run of the work. 1 ia tJie 
mtix^cptcr tntp ; 2, th-o iDapcctiwi or vlunrin^ liulo ; 3, Iho 
inlot into trap ; Zi, fn«h air inlot to muiu trap ; 6, 7, 8, V, 
Ac, line of oiwnagn; T, vtintilntin^ luid wiil pv[if^ ; .Ifi, 
ffulW fTitp for idnk and bnlh : lA, 17, and -10, oLowt drain ; 
30, W.O. "Vha ckwnt in nippli«d with a 2in. valfe and Ijin. 
tend pipa. 31 ia an air pipe tokUng 10 f oet abore ditani 
t«ip. 

Jolntlnf. 

Thnro aiv ninny method* forlnyinj^ pipm. Sotiio pMpIo 
lay thn piprm on n golid bwl of nonnptr, itnd dig mund thn 
roilar to maka lh<> joint. Thi§ is what 1 do vbcm I ran lay 
thn pipes upon the Hotid olaj, &o., as shown at A 0, Fi2. 
^17, but Then I lay them in ironoreto I prefer to flnt make 
tho concroto bod aa at niatii ilrain, Pig. MS. and lay my 
drain pipoa apon briclu an at 4. 7, U, kc. TIlm jfivns in« a 
ehanca ta maVi Uie jnint, mid t" tlinmu^lilT teat thn work 
IwfoTo covering tlw l>ott/)ni of the pipeMi. Aflrr thr jointa 
■ra tatted, thm I lay the fonor«il« bed and allnn it to wt. 
After Uiia tbe pipm may bo iWTered au<i tho ooiuidaoai of 
tho drun Tonebed (or. 

Broken Dmin Pipes. 

Pipes bmlcen by Mttlcmont of watls are often tho oaoM 
of Htmipagw. 

If tbi> rnndn tarns (o 1%. 397 h« «ill thtrre ve a line ot 
droinogt] put in in vuob a nmuiuir that the nd-tlumeut at 




30, g^y trap for Ma^hman'a tctp sink, mutln pJpM, &e. i 
32, MTranl's W.C, witli 2in. ground-in uplndle mlvii, and 
Itin. lead pipe from it nnronty gallon i^et«m 12 fwt ahovo 
WB W.C. Dun. nnd nrhi'-h ennnot di(rhnr«e leas ttian 
4 gallons «a«li timo the wire ia palled to Vf.C; 43, aT« llie 
B$M l» aeallcKr aink. [Fornlcration of thin inxlly tnpaad 
lead pipo, Me ¥tg. 396, which altnMt orplaina itaelf .J 



waUii. AB, MiinothnHil. Lethim ne»t examine Pitt- 398, 
whfnh oiemidifle* thn nffBPl of building a wa ll upon a 
drain. Too muoh pm-miiion ciauijt bv c^eroiaed when 
buili^nR- a wall tliat tho lirickwprk i* oonereta iom not 
r««t upon tlie pip««. There •houH ho at leaet one brick 
left out ahore the jripe, ao a* (a allow for any MtUeniMt. 
Othenriae, it the wdl bo n«t watohod. sottlenient le ukely 
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tr> iMil b(i Om brMkmji cf tho pi|in nt Ihu potct. S«« 
■ecannt of UUa Und at iking In iho AHiIiJrr, Scii. 2^. ISHO, 
MK* 377 : bUo w« Fitr. 3DN. 



finuv 



diowB &1B w«U bwilt imiMi the pipisa, tJUit 
tm jrcftn*' MttlemmU lUa wm • wall at Mr. Iftuliei'*, 
dr^ier, No. 3, Ciutt[Hibo'iinio-tcCTao», UIgli Stiuut, li':itaKy, 
klUTed by w/-9tii in the yww 1871. 



uiy of Tonr joints lc«k. etop up th9 nntlot md ot ttio mww 
1ij pl&dng iL iTMb'lBBtlier oret ttia fimit of tba flap, or put 
H)i[it claj round tho Matis; ot Out ntlrc, xnd chorfpi (All 
u}'] iJiQ pipes with walcr. If than bv k Imb jwu lua; 
■ci.vpt UiM an «i) ioilii^ljiiu of hod work. Do mrv l<i 
vxnniuK' Ctio imp ftH to »i(iundiic»ii, liofom it in fiuxl, b^ 
cliargin^ it with viiitcr — thore is no other reLinbte muthod ; 




rLAP 



ru>. an. 



npM bnkm ttavagh sot bclnp prfljMM-lj b«d(Ied are often 
thwcaoMct ttopp*gea. 
Flff. 89il Dhows how tilt inpw bnnk ^7 tho |»nm» of 



it ia tui aw ti> mtrid it — and jau arc mi for rifrht. Bm if 
you have a low. It Js moat probftblv that, thvru ia a leakage 
at the joint*. 



EARTh 



J 



Flu 'MS. 



llio cartli wlicn the P^V^ i"^ "ot properly tKHldvcI. Imt loft 
oaiy notinfc unon tJicIr socktiU, t»AtEF, K. Tliio often 
uVv9 pliicc when thu iiifiM uu li^d ua IijirI tnuund, 
auoh aa maxl or dry ciaj. llw pipw ehguld be beaded oa 



Te»ting Drains, Soil Pipes, and FiUlnga generally. 

In thuMi dajrs *re have tltoiuaiids who profcw drun t«<ft- 
iajf, iwd who toake it a g'lwd InuinMa 1 but out of tba 



~\ ti 



■t Rs. ST3, «* u at Hg. 398, whiDh Oimn Ui« ground all 



Teatlnft Drain Plp«& and Joints. 

Ton hate now mtni- from ibn wwit up tr> the trap. 
Aro all jniur jninio •"iiiwl. ruid withmit iJi.> i>ii»ont rannitit; 
thrauB^h at atif ol them ¥ and do Toa roquira to prore that 
Ihaj are Moad fw« ear "aonnd" whvn wo mean that 
thm an no UakagM] T In <adae to aaoeriain wbothor 



ttiDUMuidji w<> may «nfely tu}r Hint 099 In cvcuy thoosuiJ ara 
thnmnitb ciutxidon. Biiil kiii.iw no more about Muutarjr 
plumbing tlinn n dnnhry iloM about puctir; and tho tew 
thai do Till dtrciu lid the worlc urv iipl to be ao ounoeitodover 
their pKoinun fndii ll,nt il in xiijkoiiiiijf to be in Ihoir O0ni> 
pany. Ona got» in for Bln-iii|f, pungnil ohunijvslo ; oAOtber 
for prmaiir* Iw air : atujUiar. |iro««m by wator : anotbor 
fur amuki- ; wbUrt otiurra am rantantedby MmotUng tn tha 
way nf a ntnmtc whlfT. wtuch haa aerr»d to aiiiaidate or 
aeitatc the oUaetarj nerrmi, and vbltih. at any rate, leads 
htm to Rwpool •tron^lr, when bo may be ht«rd iriruw 
a «ort of eollo^nittl phraM, uid vill wmw iadwalv hm 
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IdcA> and iiwtinieljona br puUinu down tI)o "fiingit or up 
tfaefiaDn.le. ThiaMkllvaj w«Il, tjilong «tmttdvifw«l 
dnin VMing. I ua ooovllMed IliU ouh of tba abovo tmu 
-will ttiuiwn imdiT (mUln toitJttiont : but tlnnv uc M»dl- 
tioiu wli«s ODo tew will answer, wliilat llie otlii-r will nM, 
■ud at othfit timto doiw will aoswur. Fur utKtnnrc, fuppoae 
vonr drttin to bn <k.wn aom* lOfl. ur I'Jft. bi-I.^w tho srouud 
Bow of TouF hoow, and tko drain to be well cxivun^ witli 
rloMMil; no lotiall* nni pen)L>pCil}U>, but tlio dnin m out of 
order — it incliohcd. In, thla cue, all Lltn Ntroitgnat odours 
whidi foil may nuDc will notjirovDtiua. if tbe jaintMat>Dvi< 
KTvund tx) tijrbi. Euuuiim; tli* (Uagmo, ahowiai; tlic tkala 
alOKK. !■■)((• 374, Hero tho w»t«r maa out at tho bottom 
ol thu joint, iind mn* lialow tbo p^m; tl)« aatidmatUr is 
Irft t» lUL-utiiubtci in tho dnin pipe, aiul aooa bonomoa 
bluo.k»d. In lli.U ctLtQ, KO into tho newer, tiud tP>t mtiD^mut 
to call up the [Hfo. U jron cannot hmc purliapfi thorn la a. 
trap or blocka^ which piWB&ta tho HOuud fnim pmcnnir ; 
than nm vonr fwoop'a rodn up or ilowii, Aui uuiai liliiilj- 

J on win elaar ttio tfrnina. Mow, lot thim stand for a U<w 
uuia without water being allownd to bo thrown down. th>m 
throw down a aq-tain ouantitj, my for ovwy loo fort naa 
pint uf iamo kind of luiuid, and nm whatAer thia nomes 
within a itawoablc timo iutu tliu dnla. If unt, the 
whinow are tbul it hu ma ihiuuKh (ho drain pipes into tlie 
oarth, bofftnae if you poor one piiit of any liquid thmu^h a 
wcll-uunatraoled drain after it hiu hwn nDW uud, yon may 
expoct to K<it a pint (or, at knurt, within a attadc) out at the 

la Sensington, J have otuai fouud dofeutjvo dminn in 
thi* taonnoi, vvt-u uftt-r thu draiua karo bvoi nuppowd 
to kavo hoMi nut to ri(fliU. Of (.■oure*, if you could atop up 
tha iind tif tfiH oiitltt, aiifl chMr^ri' thf liroin with waUr, 
thin wuulii aiwwiir lilt' purpu*.' uf Iho above. Horoyou nan 
that thv amokc l(«t would bv utrlvm. bmauw you oiuinol jroi 
It to paa> through Hie nulJi, and i-hmnicnU are as bad. 

Th* Peppermint and other Chemical 
Teste. 

Uany pluniberv about London l«t liuar dniua with oil 
of peppomunt, miuh, 3 <ii., or HiilpliiU'atvd vlhrr, (1 ox., 
nitro Bcnaole, oU of anlseod, oil o( tiiyiuv, oil of inurbane, 
or artlSdal almonda, ka., but muuy {•( Ihone whoattemjit 
to do •■> do nut uuduMand how to do it in an eOoient 
muner: thvy nlmiily tlimw Hit- potKNinatut. or otlierwW, 
down (he tuil ur air jiipy, and ooujour that that Li all tliat 
is Ti4]iiirr>l, liiit tlii8 i» not tha cata: nathiii|{ i» muni 
ionnoTtant than to do it effldMitly, whirh Kboiild be dove 
u follawa: Plrst, if ;oa have a freah air inlet, elop it up, 
■nd aU otlier opoDlnga In sight «iniie»ti?d 'nith thodmlu. 
Hest, t*](i' two ur thiee mtiwea of IlotiiiluM' oil of pctipir- 
■t&t,aad WW that then U not tho Hlii^htoetUaoululw/ouud 
on tbv outside uf tho WttJv, or most Ukulr thi« will spoil 
jam tasL How hnvo about a gallon of Soih'tLg watar, or 
Fl^^''^»n? fot what you think will answer to r^irry the 
^tWBll^l into your &siD and iro to the highest point u( the 
■oO Ot elr-pipea, aad carehmy pour down tlti« pipv ttiu 
pnpennliiti utcr which i|ulckly pour down tho hotwaior 
aBdatop up tba end of Ul* pipo. Bu uxcvodtngly oaroful 
sat to ^pill tbo loait tnoea ol the Mppermint ahout your 
kasdiV ^■'- ^"^ ***> ^■)'*'» ihraugh the h»uae, and to the 
lilaoei wUah ytm suspect, and wo If you oan diaoover any 
truce of yonr oU of peppanainl «noI] : if so. it la a oi'rialnty 
that aomethins is wron^. Yuu should haro an attuuUat 
driOed In the work with you. 

Tha «ulphiu«t«<t othor in applied in rauoh about the tamo 
manner as the pDppf no int wRf, biit will reiioiTo thrwtlines 
tlia quantity, aim cautioD must bo usod not to get a light 
or Am near it, or it wtil explode. It will Iiodjc about for 
wfdn. OQ ik aoieeed and mtru bvnxulo lia('o tau<ili about 
tin MiM offnl as the oil of pi.-i>p(snuiiit. 



The 8moh« Test. 

Soma plumlMn will iiw Ifao nmokc tcit, whit^ is dono by 
buminK totsuaw paper, &«, ; Fig. 400 givrs a, prot^ plain 
Tiew of what tha Dia«^iiBe ia like, and which la knuwn bv 
the namv, Asphyiiator. In this you sou a ruiiuni or nail- 
nhapcd bowl into whioh you place thu lubnnn ]ia[i>«", place 
tlio cad of th« tubo in aloae cotmiv^tinn with tho umin 
pipoa, atop up the air <ir TVutilutiuff pipo, fin the tobacCQ 
pupiir, and turn the handle on the whi<cl ; vou will at oaoe 
produuf n auttioii throngb tho bowl trhi^ will brinff tho 
fumu uf tliB tobacco paper into the tube aad inlu tUr Jrujn. 




no. MX 

After a little time the drain booomee chared and tho amoka 
flnil< itfl way through all untnippod opfmioK* in ttia houses 
tliniiigh ntinll liuliw wluL-h mny bo oorrododtbKiugh thoseil 
pipn by niwor ifiLH, ttimiitfli dnfmliTo plmnbeta' Jolnt^ ot 
iiiir4-ni(^t4(i or bnikmi jnirit»in theanrthrawaredn^nB,fto., 
thnx, Wb olfflclorilr nml mulu'ly d«ntaaatrktiiig If tlio 
work is not Kjund, or if thvrc is anr opoatBg for atworgsa. 
Whm a prcipor diaoonncetiuf trap naa been put id bntween 
tho honjw and ■ewo', or onMinival, with an inlot opening for 
fnuh nir, as lAown at H AmTKAP. Fig. MO, &e., tbo tnp 
ftiu bn used for the inlet t>( thu iiniukD without dhtturbing 
itir dniiii" ; or. If th(! tciilli'}' ti-an u\ the yanl ia omptiod c9 
water, tliiii mav be UlM^d, but in thu lutUir vuso if tboro bo no 
main (rnpit wUl bo of little uw, uiusmnch as you do not got 
muc^ pn^uuTv of nnoke, ea a \argo quantity of the fnnuw 
will u«'u])<.- duwn thu sower or otlrar outlet. 

8unu) iiriiHi uf binwn paper which have been aoakod in 
vini-Kor anil wilLpt'Uti will uiHwet lu lieu of lobaooo [aper 
for ttsling wa«te pipee and auoh lUte. 

Testing for Traps. 

If it is reqaiicd Ui know whc-ther thi^re is a Inn on a 
tine of pl|)e it may bo iux?f-t'tatii«l by mteg a ohtmnepr- 
Bweop's iMu'lune, or if thu draiu is uloar a man oan lia 
wt to oall through aacae from aewec to any part of the 
drain. 

Junctions. 

Jfany Jahi are snaflt tiv fixing jonctjons whioh are not 
auitabld fur tlie rloM of work, for irwtanco, aomo people 
amoT tliiuk of auj tiling but iurt Rotting a job done, aji4 
will uou any kind of fitting that they can lay their hands 
upon. 

Branch pipe diould never go into a drain at right anglM, 
as shown at Fig. 401, bat as that deecvibed at Fig. 402, 
which in knuwii at ii Y junction, loiilablo for a brai 
rtmiiii): ill with ii vrry («(y awcop. FijuT. '103 ia a Juuot 
fur bnuichiutf at ti^t an^loe, though roundod to ■ awa 



174 



FBOFER HOUBE DBAOAGE. 



into m&in pipe fuit the noo-kot. Fig. 40& u the 7 jiwotion 
for bMUichinj two pij>e» itilo n ri^ht line of dra-inni^. Tho 





Flu. Mi. 



Flu. 4(R. 



Flu, 401, 



junotiunit may ho mn»Ilor or of lli« wune iixo Mt the mft^n 
pip«>i. Thi* dingnun i>bow« two »maM [ilpH hntncfaed 
inio one lar^. 

Before ne proceed fiirther with thate juuoUdhs let tu we 
why vo iJiouId havo tho brnnclLefl to ouma al oil euj angle. 
Lot us Uko Fls. 401 and f'saailiiL- luuitc. 

If you ooiMMor the -waU-r to bu h l«il, nnd thp emno to 
te In motlan, And dropping (roca an upriAbt point an to 
■ planet ^^^^"^ ^^ will etuid dead stiU ; oc U it oe an ogg 





Tia.«L 



Fi«. m. 



it will breatc wtd llj equallv in nil dinwtion*. But if y<m 
Itit tbiu luill Hy un to nn oblinuo ur uliintiiijf ptiMw of iHiurd, 
tlmu it wtil fall otl, ns vriLl t]in cifK. without bivjiUiiKi 
ttcmrdin^ oh yuu p]iu« thn bnnid. TIil' wunu clTt-ct lukt^s 
pUoc with rvifard to water, &o., when luuning tbrauifh 

Motion of Water round Bsnds, Ico. 

By Kilujitinft an ea^ curve in junctiaoB yoa will 
ontirolj- avoid rddicn in the roalu pipv. and the velocity 
of tlip walor will be wry little ollt^ml, mjn-ciaily if yi>u. 
^ve tho ciutomary addiliuu^il full to tlieeu uurvcH Of 
juni'tioiu- 

CttUB* of Eddies. 

Never plaoo the jnoctjon-i-ipe* to fall perpendlouljarly 
er TOTtJonUj OTor n main uipo, far, by m doiii^, fddice 
BfeMoaed, which thruw biteJc and up Ihu drain, [laTt of tlte 
ftolid nibiitiinoo oantainod in th« Mwa^, and whiuh ac- 
eiiiiiulii.ti«n abon the jonotion aft«nranla b««niM th« 
bar to thu watw pawinfr tho midn pipe. Shi>uld a 
itnam oS Hwanv be pamitfr tho niniD pipe wh'm tho 
bod duMcn jnnotion ii nt work, tho atnain in the main 
ia bound to be trncallj diminl^cd : to muoh no a« to 
eaUN the drain to beMme full, whmat, hixl thor» boon 
BS jiUk«tian it oauld not quarter Kll iL Thnw are thn 



little points whiulk are very r«rely attended to, aod an 
the pointH which I poitioularly wish to draw yoor 
allentiDn to. 



Bends, Springs, and S«t-ofnB (Earthenware). 

Nest ara the bonds, which ahonld be wWted with doe 
ean. f^g. 40G U tho ordinary aquare-bciid ; and Pig. 407 




rio. 40*. 



Fi<i, Mt 



tK.im 



annaiybond; and Fig. 400, a aal-ofl. In fixing bett& 
alwayit give a little more fall than reu do to the oidiaan 
pipM, to make up far tho tow at velocity. 



Formation of the Branchoa 

Daiixs TO Rbceitb Soii.-Pirx8.— Tlicee ahould be 
hmghl up to within 6iu. of tho floor line, aud tho 
buk ot th4 tuokot let hock int« tho brickwork to alluw 
the Mill-pipe Vo eortte in a dinmt lino into the pipe part 
iif thn ilniin-pip«, >ay abuul 3in.. then you cna i-ut a 
load OiuiKi) tij tit Hu: WM.'kia. and fill U]) tlie tucket with 
Portland iirmtrnt. Thn drain nhuuld not be tmppod 
between the int«n«ptci- and w>d-pipc, in nrJtr la tbtain a 
dirret fHimtt ^ frfaX air ikrovgh lh< fnlirr Unalh, and, if 
pouibU.al lAr hi^Aetl faint e/ Ike drain, whether thia bo 
citlior iniadn or outuJu the building. My f([)uriunce talbi 
mi> that tindor any ciniuntntani-iai the Kiiil-plpa Rhould 
alwayii >« of gnttA nUiut Ifiad wilhpniprr wiiHtd lotnt*. 

DiLum TO BECtuva SBnvurre' W.C », — It in always boat 
to have the hopper and trap UMidy for fixing, u> tnnde 
you fu to tha <iiit£t spot for brln^^g up your drain- 
pipe. Should you not have thuat', thou bring up 
ymir drain tn within Uie wall of tlie (ihwRt, i>r if it uoAinn 
thmiixh the doorway Irnre it about Qcntnil to the W.C, m 
ijiat you can toko it rithi^r way. But, an before Mid, it 
It aJwayi beet to have the hopper and tmp. If you have 
thnM, work aa foUown:— For ordinary cloeet pan* « 
hoppopa fl« tho <iL-ntru of tmpa contxai between tho two 
watlR, and nt fiuiJt dtnlauu! (rum biuik waII an will lei tbo 
fnmt of the pan.Rtand 22in. fruia tlie wall. Or, if it ia to 
ncdvo a pnn-riilve or oUicr doaut, thv cc-ntre ot thv tiap 
ohoold etand IJIin. to IJiu. aoay from thv htuk of waU 
and lin. out rif the contrv of tho otowit ; thf' ^m. to atluw 
the handle of the clonet to come witliin tlie bounds of the 
thtp. Tar valve olotintn fix tlio tnip I4in. fnitn luudt of wall 
ana Jio. to lin. out(>( cmire; thn narruwur thu okurt the 
moro itahauldbe Gacd nut uf ceutn?. If you keep thtiw 
diatoncea from tho beck they will iriixi ft ni'cc »vBt and allow 
you to kttva a Sap that whan hltM up will etand bavk ; it 
aUo givee^cu a «hncoc to bring the lead pipe into the arm 
»f the haun. 

Take notice that you do not Rx either trap or drMn.pipe 
in the way of the riBtT, nr in the way of the valve, wnidb 
ia alwayi placed on tho ri^ht bond side when (ittJug down 
upoD the lu-et. (For tiiiuR trap* alwo *«« Fig*- 4&o, t£6, 

!&:, tu, til, tat, ui, 4&t, &«.] 



I 
I 
I 



Hoppers and Basins for, Height to Fix Traps. 

Hot jou must Imow what loud vt biuuii i« to b« fixed. 
Toucau bitvr tx-piTia «uJi lui ¥ig. 101 from I Tin. kigb ; 




aSooniiorootUgftlMuia frgmjini. to ISIn. lugh. Thbla 
witiiaut Uu> trnpo. Thnw ahouU b« &xed for Bdulta' 
cJomU tiom leid. to ITin.high. I alwayafix them li^ia., 




riolia 



ualen I know the p«reoiu hkoly to um thnm. Romember 
thai nwn'i doavt* aeoiUd aIw^jii W tbc luKhcst. AUo uke 
ootiM tkit tba buiu u* the Tigrhc bIzc At bottom t« outer 




Fid. OL 



Ton MO that In orier to got the rifht beight at the 
trwp you hLouM know the buebu, vbt^ run m ioUowa. 
Fiy. 4UU 1b k 1*11 rt'iuiil I.T long liopper. and Fi^. 410 la » 
Bhnrt hopper, vrhilst Fiff. 411 U &n oval buaiu, MKaetiuM 
called ■ "ballooo bMm" or "ootlaj^ tianin," having 
Sharp's flush Tims, todll^MltM vitb fuu aud ■uroim, fto., 
also see Ftgr- 647. You will see thut, if onythin;!, thti pan 
requiioa tho trap b Httir oituvT u> thu Vauk u{ tbi? wall thao 
tliu tall huirjior. But, if tlm bwui ia uvt to In had, Ax tho 
toap as ntiited and build scat to suit piui. N.B, — Soow 
Joinora maka the iK'at beforehand : in uii» oasi>, t»lt th«ni 
to msks the nU and Itap wide cnounrh to alluw far ruttinr. 
Tti«y are genenllv luadu 2ft. from frunt DuNinK to baok, 
and il^ia. to Ififo. high -vrbcn fiuisliixl. Scr that there Is 
HufBoieat room b*twLi:(i tliu akaal, ncut luiil door to oUow tlio 
door to wofMn-lj op<tu . 

Speann^ of the poaitioD f«r tlte trap, I mav uy tliat it 
Ib moet important th&t tbu dtuu of ulowt ana trap ^ould 



the top of tbc trati, m it 
tmxf d««ori{ili<in of trap. 



is not all baMns that «ri)| enit 




Flu. 411. 



be known before the p!p«e am hrottjrht np to r«oelve tbem ; 
for inKtBuw, you nuty gvt a t^rpo'i> patl«m ba8in aitd 
trap Bs shown at Fifj, 413, but if thu pipu iji not euMiowluit 
near thu tOArk tho baain oauupt bo flx«d oantral. 




Fm>. U> 



Then Nfrain, ytia may hevo tho baain or trap in one 
pi«w, or tho bnnn and trap aa ahown at Fuc, 413 ; also soo 
rig. S4B, Ac; heav tho pipo ahould be Bawl o«ntral as 
at J. 



Hopper Traps. 

I^, <I4 ia tbo proper kind of trap for tt ballooo ot 
eotts|r< bacui, as Tig. 411. Thla imp la oft4>B r«nr im- 
pnperljr called a x-tntp. It isrwolljoiilysbiUtA. Itmay 
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b> liad Willi lugfi on botutnt lor aenwbi^ iawa to the 
bMKia when r^qtiirivl l'^' H. Fi^. i\t]. 




Vu-4. 41 1. 

Flf. <t& h tlic Bam>c tlUtifr. only ha-vitig tliL« outlet turnip 
oi-iT A lllUft more. Mill j» cillcU n thrtvijunrt«rtn. It to 
■imiilayMl with jiipui ooiniii^ U|i ut uii iLxi);le. 




Vio. tl& 



Slx< its i« tbc cnmo prmciplT, Vut n oomjilcW tOi BiutoUo 
fttmtt oonaitg up tn u vcrtioitl tMNUlion. 
litoM tniM maj b« hud witli olo&umg out b^-ta*. o 




Flu. tU. 

tnlcta nn their httttln, lu nl dnttod linrn, Fip. 4LV. Thia 
(low for L ventiUUtiK or uii-iiiixs; (ur tbu oIbo seoFift. 
4114, &G. 




nu. «i7 



Or yon msr !■'*■ tli* OB-tnip iriih aa nnn at tki bed of 
tho tnp M At WH. FiB- 417. for &tm« a otipjily pij>i.\ in 
Older that the trap nut]' bo mora ivwlilr <iL«nitl. 



Drains to recoiv« Rain-water Pipas. 

IliM^ eliould bo till trappoii at Uio ioot or bottom, 
•11 aod erarj branoli of ]iip(< ninti. at leut, 18 feet above th» 
top or attic windows, aud all llii) JuinU are thovougblj 
atopfwd willi rod and wliito lead, 'Hkc Und of trap wie* 
trmTig. 4 IS to tbeKuU)' trip, Vig.ilO. ur llio rcrvnttle 
inlACwrptor*, Fi^. 419«tid43t)^ It i« not at all unooanuoo 
to ta^ tho nun-water pipM dip<«t into tho intorooptor 
tniM, or to mska thmn diwhurtrc uv«<r thi> irratintf of a 
fTUllv tnp, tho latter of whieh plan u not gtiod, aluiOU)(li 
murjt i^nwtianl in Londcn. 

If nuD- water pipo* diMhnrgc ovortrap» that boooiDodtTi 
tliiiito ]>ipc« tiftifa onuTCTj lim mowit air into Ihlv aiui otMr 
windntTK, and rariaiM placea ant thmi^tht of, iMpaaallf 
throuyli ur-gratln{r« [«io Anm Tm|i«]. 

Ar«a or Yard Oully-Trap*. 
JigK. 418,419, nod 420 (and attiin»i4ttl aitd 433}, m 



I 




Fio *ll!, 



\iaad u 7aTd frullytrapH. Tlic jard or ania gttlUea US 
ofl«D put in tntiiout ony LliQiiiclit v to tho w^mr la wUcb 
Ihojr an lo bo mppUod vith water, and crauoqnontl^ stiak 




no. 41ft 

the whnln Hide of tli* huiuc Uial U near or above then — 
gUDBralljr, tim frout of the huu«e. 




Whm nrantlnahli', it in n.i itl'II to mnke thl^ milly the 
rrc«irGrafaM(u;ioiik,WBali-buBii, orbatb. It aEuiuld lUiTor 
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h% loft tA «haBoe for mipplying itMiIf . If thii cutoot be 
doB^ Um pipe ahonld bn taken to the nnrwt supplinl trap, 
or ana to ine Intempter. 

Sink Drain. 

guik draina idtould be coiulruot«d In nioh ■ nuuiner that 
dk^ IB1.T be nadilf clcand truti mad to suit the iliSBnnt 
wont which thej are requrcd fa*. Ih eont cum the 
onlhiujr gnlly-lnp (m Fig. 418^ with a aquM top and j^d 
wiUanraor TcnyireU; ajul m'on Figs, tli, 4U, (18, and 




fuh CO. 

421, 433, ara in wniie cum, o«pc<iiaIlf fci Bntler'i Paatrjr 
Sialui. oMxI. 

FiKK, 421 tnul 4.^2 iihiiwoiin<if Miuini:i|t'< EzUimalTnps. 
mndr by Dciidtnu'i". whir.h work* wM (ur rr<»aviini tntstca 
Bud oytr&trw fri-m Uitiu. tuTotoricv, utiil Mnks w)ui,-]i do 
Dot hnvv KTfwio thrown doim tbom. TIic afTt>m*ii Ludioa.to 
which way thf trap work*, and *bow how to ttx it. 

Sculieiv Sink Traps. 

Hm It Is aaoeaaary to ueo the KTeauDt con', fur half thn 
dni]MinIaiReh«nuenaiodvnui0t.>a t)j thofsl mitcrinir than 
from th« •Millwj dalca. For Vw U«t twcotjr-HTir jvan, 1 
hia*a watched the wetUng of b«iiI1m7 sink tnipn, and ma of 
Minkn thai moo kind of fat trap iJiould be unit wIkov 
tncaa ia ranoli oookinv Rcrii>K <">- wliils^ at other Iioum^k, 
donhle the rfze, admplefnillej'tnip will be found to aiuiwcr 

SECTION. A. B 




vrm pnrpoBO. Thi* way mtub depmdd upon the olaaa <rf 
oiolaiig'Biiit theeook.whothoFiliebauf u uLvinif; ulnMur not. 
How«vtir. I thall only aaj that aiuae Buuhiui'a trap, whiuh 
wa« patuutod in the j«ut IS"!), thm! uR'pluntr uf iitlurra In 
ths markat ; of oounc jou (uun nukn ntu- tu r<iiil piur wurk , 
•adi aa th« oti« dmoriWl auil tlltutntcd lit Fiff. 'J1>H. 

WhatCTf^ fat trap you luc, (t ahouM bclaru;e and roomy, 
to bold a i^d quaiituy of waltv, in onlvr tuat tliG tatt«r 
nof ImiDKUatety aat or HiUdify all irtsuae \xtorv U ctilraa 
tin iBflia dn[it. IThIms tbinimliinc-tUe inuin pipuo will l>o- 
Mone oloR-gvd ttp with fat. Bccondlr. tliat tlic trap shall bo 
oHy to <^)«n uiid rk-aii uuL. Tliinllr. tknl it Bhikll ho a 
•eonro and pT\>por imp afrainnt all MWi>r air or gu. 
Powdily. that it wilt otroolunlly pr(>vont rato fmni paadzig 
la and froog tli« tcwn tu tlie biiiixe. 

Buohan'afat trap iailliutratcdatFlg. 423, andDoultou'i 




f at trap in llhwtJfttod at Fig. 424, Sonw plnralyTii profw 
the old.fiuhioaed dip fat trap. For thtm> wbn prcfur thia 
trap. I gii-u the tollowlng meDiod fnr innkinp it. 

Thia tnp may Iw oanatnictrfoifnllnwii : — Tlic inti: i^ivcn 
lien- in wdtalile for a twnlro-iooniod houae ; latfcvr huiuwo 
miuiiT iiiuiuaaed luaw. lut nay b« judgwl neooMaiy for tht 
work. 

Thia dcMription of trap is hiiilt with about two hundivd 
Mock biiclu;. and plastered round witli Portland (Mmpnt, two 
and utie. or one and one, or m mny hn rmrforrrd. T1i« dip- 
ftbjno Hkuuli be fixed ncanir to the outlet Htma the inlet, he- 
oaiMC moot fat stopi) in Hui ialct vud. This atone iliould b« 
Mmientcid into the ddM. Tbtm a flAgiitoao ia recjnirad for 
Iho top. 

Tbu inkt pipe iduinld orcr-BaU or protrode into tho bap, 
aT\A )>■■ bI liianL IH in. above tha outlet, at a obaolc agahut 
thcj ruta; bat if thin ia nut iintc.(.i.'Ji)i1i'. hh much dioutd be 




no. tu. 

obtained a* pramlilc at Inuit (t in., and a flap iihonld 
1>« fixed on tmatf, which cannot bo npcviril ti,v n rat whcrn in 
the water, that ia, if lie oaimot g«t kU pnwn oii unj-thinK to 
poll himwU op with. EUco ia aiiu retuaoii wliy tlii* pip« 
ihoiild pnitruiln and dip intii thn trap. 

TUia trnp U inind« itiuoinut'niciit 2 It . 6 in . Miuarc and 2 ft. 
deep. Tlie KidM and mda taki' atvint 100 brifka, and tlm 

U 
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BOni AND RAIN-WATER PIPE WOBKINQ. 



bottom alxiut 32. wi that 200 irill do tht joli, anil If built 
n-illi uikd will Portluiiil otunMit, uiw wok at Furtloiul will 
\iv Buffiiiifat, 

Put 11 vciililDtiii^ pipe on thfr inl6t pijM). nnH if nnathir 
micfa pijH- tw Ui'uLrt.-U, v,i'U iiiul i^xkI : Ihe tTAp will lio nnnp 
the wor*« for it. In tliitt cime h Hiii|fli- juiiuliuD sbnalii be 
fixed. Of ouimto, thon luny bu lui uutny ixilota Into UUa 
trap as ilenin'il. 

Awkward Workmen and Forgotten Work. 

One of tho mont luifortmioto porta of our huidtitiM i™ 
harinp; (o pnt up with tiin whiiiiH al nwltwiird woi'troen. 
Fi(f. ll'A UmHtn-kiii too plninly whnt I rannn, und it into 
thttW ««rkini>n thnt 1 vnnh now to «i>eiak. Lrcmk at tikis 
dlagnunwliii'hithowii tliiiiiffpntof lc»vinirth(<jobiinfinL«lied, 
and i]iiurrrllinK about thp thliifpi not ttoinliiK "P 'i3ce dorik- 
«rork. A drai»-pi^ in put iu Wfori' thu wrulbun built, or 




bcdnm thr kail-pipcM. It in put !n, iw oiiio mftii miipiviicii, to 
thii i-iwt ptiii«, lii'ijfht, iiD(l ]H:i>itiiiii, nnil n.-< ho thinks, will 
Buikt a llrat tilasa job - witli ibu atlditttin of tbu bcud i), bu 
pridd biiuulf tbot L't-DrTtbiax in firat cluu. Noit, tiie 
•oil or nthirr pip^ ojt) flxni Itcfom Ibo bonil in put in. 
ThiH u duiit' by tlui pliunbrir. Tli? tnirk in Liuiitrnet t» liini. 
and bfi KKtH bin plp« ii]i im qiiirkly im hr ph-u, nnd takiTM it tu 
thi' ununl diitaiii'C! belli w the IIchit. nitmfljr, ntHiiitnii iniihun. 
of coutnc- noYCT drvanunir nbout innkinK u nct-ott to noit thu 
dnun-pipc; U"r i* it iit uU cuttoiunrv to do no; iu fact, thi' 
■oiil>p«pc B in in «j it ihould bn. iicxt the foTcmnn (nve» 
fjrdPTV In tb« prrtoti whii Liid tbu druiiiji Ui guniid iiinlci.- 
good. Tlic InttortJdtda bin bend, and is diagiuited witli ttie 



pluinbcr'i work. Itii not Iodi;' ononffli. The mA p^ 
rvquiri!!)* bvui or set-oir, uid to oomo Town- down to nut 
bis wcrrk. " Ht-'U ili Iiiji beiid, And lc4 OuA hiunbog of m 
plumber ult^T hid nti^r." \it> lixo« the bond, norur ontlisfc 
tho brliikwork unny for loUiu^- lliu xocknt of thd plp« ffo 
back, m thnt tlie sou plp« hIiuII propiirlj' naUir maao. No ; 
tlio pluiiilMT iihiiU beud W pipv. Thin ia rtovrr douie; tfav 
flour ia laid, tuul ull in (uT>rutti.-n. Nobiidy k<c» aiiytbing'. 
"Out of si(;lit out "f miiiil." TliLTc «rc thousuidH td 
pijM>ii, ua thiij tigiii'L', about London, luid at fur biilJcn' 
puutry HinkH. 1 havp> uvory n-ii*on to bcliftvp thnt tlio grcattr 
pun uro never mude i;ao<l to tbo drain. 

Rats and Stoppages. Stinks, Sic. 

It h nnt ftt all anf-ammiu f} Had druini btocli^d up by 
thu nit*i huriti^ wurk.'il thn oiLrlb tluMUf-h tia impvrfoct 
part nf thfl jiHiiting, for n'^en tlie hunt- working T»t ffoem 
turmtilliiiiC, bo Imnjfs sU the corth iuto iha drnin. He nrll 
put a pcwk of cutli iato a drain iu u .liuKld nixbt. wbicb 
u oftvn auflioiciit to oulinily Uixk. up tho srvogc piuamge 
in drninii with little fall. 

Clearing Drain Pipes. 

Shnidd yoii want to Aimd out the drniii, Uie mMhim, Itkv 
theosnMof a ohimncy-Bweop'H kit, in thi- hn* Inol. U ia 
fitted with n Acrew. it drufff^le bun, nnd other ImpkniMtta 
tor drawing: out nolid muttw, and a n vory handy tool. 

Forcing Water ClosetB. 

It is a very common orciirrcuco fur dttitpbi to beooRitt 
ohokal up from uot luing B uffioknt watoc, or tnr the use of too 
muoh papor,&n. Wbnn thi» is the caso « pltaagrr luuy \jo 
m»d« out of an old bmometi«k. and n xtifl piooc nf Ivnthcr 
nuledoB the HJiin (tho lenthor should bo rmind imd about 
3iii. In diainot«r). or if no Imtb^r in at hund a plangi^p nay 
bo madu to tho above aino by tjring a gncxl pi«oe of rai; on 
tbi^ <!ud of tbt- brcHiniatiuk to tho above diamotir. It nhixili) 
Lv tii'd itgliUy uii tbc dtick. The p1anjKi>r may thon 
bi? w^rlK-d up and down the olotot n«ttr tho bottoon, 
but not ranuncd down so as to kno«k tho bottom out af tho 
trap ; for If tcviitle working' will nut do it, that la ptwif 
thure ia wmelhing v\m them Uwidiia papor. Tho next job 
i« Im Rah out tho iiii|iMliini'nt. dthirr by tbp opcratioo of 
p>t[il>piiiK uj' hit Bbirt-«]o«ve«, vt us bwt ho ciiiii. Fre* 
>li]>.<iil-ly bo will hiive to rnit it out nt tho trap, li ao, can* 
niuetbeozkTf?iB«dnottobn>akthotrap,tocauwittolo«cwator 
(vvry important). Heiv It is hitody to have the sookrt on 
the top of tho trap, u aliowii at Vig$. 2ii Ukd tl8. 
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SOIL AND RAIN-WATKR PIPE WOKKIKG; 

A!*o Taela, Kam, Aatrai/aU, rfr.,/or Soil anil Rnin lyawr Pipta. 



Sehn «e can pmotcd to fix oar Hoil or rain water ptpea. 
it will be nurtiMirj to know Bouu.-thinjc' about what wo a» 
Bailiff to do, and by what mmttti th«y are t» be aammded, 
Sia land of joiiitii to bn lued, ud atao the elan or flwlah, 
ft«^ te. Tho noil plpiw may be' nctn AxmI in ituuiy of m^ 
drawinirii, Hotno U'uik fixt^ oiu! way and some another; 
aamotiniii* in rbovn, on aliiiwn at Fini- G4A and 664 ; aomo- 
'tineainth'C aiiKlc* of walltk, oiid at other tbnea oo aetraigkt 
pine of wnllinK for tho otcviiti"ti!< nbowii^ Qieae pipe* ao 
fbed, at^HfK Figw. 339. :ilO, 471. tT'J. 

Kiji. 474 idiuwi tlip pipu ul N tj fixod with diifcle taoka, 
H »biiwii tliiii pBrt of tha |iii* fiit-d witli a double tack, 
vbiUt Vig. 1 72 illtuttraloi thr wiil piim fiirrl with &1I double 
tack*, tjomctinkc* tlic pjiim arv Hxcd in nuuh a niauuor 
that taelot cannot bo omn); thvy an then fix«d on block* 



wtthflaa^md jointA, u ohownat Flm. 1A1 and 113, whilal 
at othoF tunoo Uioy art- eu^ijiortiHl wilb wurut taoka. 

Soopct Tacks. 

Tlwn aeorrt tadn are nhown at K J, Tig. 12a, aim at 
W 8 R D, Re. 487, and may bo readily uudcntood from 
Uie fvllwwing; dtMoriptioD. 'llio Icofi^a of pipn varv ftom 
8ft. toGft., havinR tour or fi(vin<ibr» of thn front of the pap* 
out nwnyal tli^ tim, uhhIiuwu ut B S K IJ, Y'lg, fl'. Thi* 
is to allow nf n Wiul hixik lH'itij(drirm in at thnback. aa at 
W. V\k. 4'iT, and iu> nlio nhowu in tho plan at NJ, 
riur. <2fi. 

It will ivudily bo kcr thnt with thwe taoki tho whole 
line nf pipu* may Iw Hxod without an t»t being StMi, lh« 
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w»H hooks, fip., Kl-wn;r>< teinit b^hiod Uic pipe, Somrtimes 
the top part at the pii» in liitit over, no lu w fnno n kinil 
of Hiuigv. na >huwn at It <J, Jb'ig. 127. Thin tiusign ie KkihI 
with ynaigfm ur walUimkn into iht- jui]ib of tliti liririkwirk. 
Of isuanti MMtmipihi niuy )>■■ flsi^d triuiiil tlin fmni of thrae 
pip«w in tim UHunl uuuncr. It will ha icni that with diis 
Idnd of MOnt ta«k tho joiiit cannot bo wiped, no that for 
i4il pipe work th« aMiet tAok miut bo put un tutaowhnt 
lUttiTuntly: ill this PUMD ail iiulfipi-mk-ut l«ck iMiued, andlfao 
Ivail ulimiltl Ih! mudt kIouUt aiid u-buui ]flin. lon^, and 
wildunxl on thu bauk of tliu pipe, aa at I*, FifT- 430, ntid in 
Huc-h a tUMOncr tlist the pipo oau bu puUi^d firnritnl for 
makiiix tho ivint. whilst tho tuck id Gxud on at A fur nip> 
portina thu bottom length, whore thft pipo i* th<iro ihuwn 
rcpid^ for the top limgth to enter. 

Soroetimaa tbo chiuM, whorti anil and nthnr pipoH nra 
fixed, an lined willi boarditiK; ■omcrtinuu tin- bon.nl cinlv 
beintl at the IrnOc, wfailil at other timica tlu; bunrda Ufc oil 




ronnd: andwhra thials the OMe It would not do todriwwnU 
bonkn (or nippotting t^ pip"^ ""J OiiTifurw u iliiTnmiit 
nlaaa of lack miM bo onplojwd. Tliix tiuk «lt(>u1d Im iiiiiiId 
from flhort pieces of atout Imdni piiw and stimrwlmt lontn^ 
than tha mdiniUT- tack, in order tliat jvn taay ax, nay, 
lia. or l|ni. Moot aerewa, na ebovn ut Ul)| H^. ti». 
Tho iMaon for viiBg tUa ataat l«ad and th^ tuek of fr^^tar 
Ira^th, la to MnMe pra tQ get muKuieat U-ad hold, or 



aurfaM-, fnr mpportin^ tho l&nA, whtnh othnrwiac wnuld 
moat liknly teur th>n ta^kii wlipm rJia vciww aiil«ra. Theae 
taoka an* kdowii by variims nntnra, such aa narrow taeka, 
tai^kfl without flap*, foco tacka, atont tooka, hravy tadn^ 
ice. 4c. 
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T« win now beorlii to piepsro a length of plw sniMblB 
CortlLoUck: locthbtumtollaa. 433, 131. aiiif 431). Tht^ 
lonfftb at Ha taok ruiut langitatunally irith the pipe. Pur 
P^«a from SJn. t« 6b). diwMler tb» len^^rth ot tk« Uok 
MhiMLld bo doubia the diunBter of the jiipu, i^., a lin nip« 
nqnirw ■ taok Sin. long; the width of the tack shuuin be 
in iituporliaa to the pipe s* I| La ta I, t.»., a -tin. plpa 
nniuircM a, Clii. tautc, uid a 6ul pip« a 9iiL Uck ; thin 
ullun-n tJie vi-hII huuka, E F, Fig. 431, to Iw driii;u Ikiiuu 
witlittui iujurj- tv Uiv iiidt; of Uu pipv, and ftllowa auffiuicut 




Flu. *St. 

lead, n» at K. to tim back ovar tlu) hooV, u tihown aX A, 
Fitf- 432. Uf oouTM tliMO odd tttdce arc *ho'<m tmv for tliL- 
Mm of tilufitmtion only : it would niivordotu tii odd mtoa, 
M your work wonld appiuir Ulto n, fig with odd cukl 




rie. tab 



F^oh 10 feet lenffth of pipe should hare four 
larVe. In pn-parlii).' thmc iMtn for aiilArTuig im, finct ra^ 
oil the ou'O eidu of tliu t-J^c. «uil it 4la. up. and \rilfa a 
Inrco guujg^i-liouk ar ii(r>iglited|{0 and nluvo-lHwIt, bImts 
it from |b. tn lin. wida, tb«iii toucli tt, and with yoBr 
ilrrtKHnr (^ant avtr the cdoe of the bench) knock the ahatwid 
purt niTind or buck ut enown at F, Fiii. 433. Thia i^onld 
not bo turned back t« OKrccd Jin. Tliia win allow you 

City of room for eoldor whtm It i« wiped Aunb with ttvi 
k of t)i<^ xiii pipo [aoo 8, K Q, Fig. 436j. 



Proparing the Pipe for Ears or- Tack*. 

HarinK Mottled nixtn the nxv and kind Qf car, and the 
poeitioD tur mine ujma th« pipe, the nest tiiiug l« do ta to 
■■oil tho pft-rta for tho tiwk*. 

For thin punioM'. tuku n nhulk lino, iind Ktrike the width 
tommhugna Aovrii nt A, B, (.', luidC. Fig. 434. 

Then nuil to Lht'1iiii«. but rut the end of thcsailing' round 
AM pJiomi at A F. When thin iJi loft eqiiarc aa al J K it 
uppcer* u^ly. 

Having dticd thn aoilinff, liri^ithor allowing It lo doao<if 
itMlf, or by plndn^r n littli? lightjid itI>aTing<4 in MM and «S 
tho pipa and vlevatiri)^ thu othnr to pnuHe a draught, or bjr 
holdinir a hot iron iinar it, and with your mouth faiowInK 
Kir on to tho mA« q( cho tnm in Kurh a manner that It wBl 
lb«vomc heated and rcbouiHl on U> tin? aojlcd port: ant 
with thcduilli liiii- utrik.t the «!inviu|K iitKw, A D EF, F%. 
434. uiid X O IC f. Fi^. no. 

Thin will kiirrj) Oil' idiuvinF; in ii line. Then, takejraor 
titck and tnark the ciucC lonKth fnr ahnrJniT, and pmcMd to 
nhuTc llir JMiit rviulyfurwihlwinir. Ncit take • brit'k, or 
the liko, an >h(jit-ii At U, i'\fC. 433, and tar ono end of tho 
tacJc upon it, anil tho otht.-r on llii- nhavod pait i>f the aoil 
pipo, a* Ktiown. IVniglit tlm t.tck w> aa to p(«vont it 
muvinjf, and proceed to Mildor u« foUowB. 



Soldering on Tftcke. 

Take a ladlo full of itiotal. and with a iip1a>di>itick apt 
thi> iDftai on iintjt yoiir huat ia wcU up- or. if ynn ant 
a pro'DcicDt W(<rkniaii, pour it va. Kcup the cokv* alive, at 
loart lie. uvrr thu soiling, and whiMi you out ftsf^lit aD npoB 
th<- idop, takt a warm cloth, about ^Jin. aquare, and lMf[in 
at (J. Fig. 436, and tho uumifiit yuu an 2in. away. IK ths 
inatv Dut tha aurplua natal siuuro uH , aa at U. Keep on 
wipint;. By thtn Uurd yiiii arci at the tnd B^ i^an jonr 
mate uBain cuta vS the eurphaa aolder aqiiBn ■> ifaovii mi 
A B O D, F)ir. 4.'{r,, &«. To prevent liWo Rpurt of eoldor 
hanging uQdoF tlw taok, let the tnAti>, with a pencil-ahaped 
pohited Ktidc, rub tliom ult wlttUt luiL. IT you ara up to 
your work yuu can do all tULi without traubung the mato; 
miL'h julnurti -uuiiiiiilervd Mtuuk joliH for uppxentioe*, Ir. Tar 
a good plumber to uou iivtut in thiaijjua of work appcarato 
my mind supurlluoiu . 



Single Tack Work. 

A B C D. Fig. 43B, illaatratm that whioh U hnuvB u 
■intcln tank work. Of cotme, four tnirh tanka mtut be fixed 
upon oi-oipr 10ft. lonvth of pipe. 

^0 fixiag of nngio faoka mq>porla the pip<> landi better 
tlian Mxo ^VU l*ek work abowu at E F U U, IW. 
4S?, foPtho f Allowing n-naon, that the Ijuka in Fig. 4S6 
Biv dJBtributixl iiviw 111" wholf 1i-ngth of *hf> piiw, but Iba 
double taok work, ai illuxtntfld at B F G H. Fig. 417. 
only RUpporta tho pipe in two plarra, thnvby, practical^ 
^waking, Iniiing tho oentn^ of pipe unmipporlod. Aa Jar 
ae regarda tho appeoranoc of thcev tocka, the pipoa bainf 
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fixed kgmiiut ft nil, of coanc tbo pair Utck work Uu Iho 
•dTutagv. 



B 



;io.«)& 



Pic t37. 



Twin TachB. 

Thij Und of tarli ii aa tljti vord EmpUco, and nhmild not 
Im naiDol aa iIduUu took, becuiuHi uivu in lul ki uiidi^ratMid 
thai vlkon M thing in duublc, it ut twica tliu quaitlitf , and 





i lu. lA. 



that it ia to tBon«w W an i>q)ul «ttm or Tains : Mn in not 
tli« can viilL thia kud of taok, whiuti tuay b« leaaoned 



nut. upon ptsinitiation of tlu> dio^rmiu. The twin cor «r 
tack. Be «)ioini at Fijc, (98, la oaecl La plai-es where thn 
tanuah or aoil ia objtctod to uptni llu noil pipa. The 
metliod of cutting OM U«k out ia a* folkiw::. Brnviag 
datanninod tba om, out « alot oeetral, aa about from tbo 
lottara E to F, and abunt I jiti. wide, then ahan it abont 
|in. aaob aid*. SbiT* th« aoU pape lo tbo lequiMd ain, 
irfaioh majriw obtamcd hy aoribiDf H to tho ain ol tlw 
alot, and wipo it ob aa aboira at £ f . 



Band Taoh*. 

Th-PTP iu« oartoia riumtiuiis wliriv It will be iTnpocaiU& 
to Kft the BUtl pipw tluwugli oftvT Lhu UMFn am mldarod on. 
It may ulaci IiAppan thai an «atra lack ia rei^turod, for aiMDO 
iuifon>i>M>Ti niaami, aftv thp nip* hu bean tUed. Undv 
aucb ciroumatanoee, an ordln&Fy taolc will tw nanloH, 
■mleaa ft can be wiped uit iho tnve Mr . Iiut when thia ia 
impracttiiabte, km a biiiul Uck tin illtulruled atFiic. 136. 
Thia ia a atout piww uf lend Ihu uaual lungth of a lack, in 



'^^^ 



addition to that part bmt nnind tli« front of tbn pip*. mA 
Mildertd aa at 8 r. In a ritnllar manner as tho twin tacka. 
Tbo aoUiaff, if objaolad to, aaf bg waabod off aftac* 
ward*. 

Pipe Socket Tuck*. 

TbSs kind of taok ia nurd wb«rr nultlxr btandac BOT 
M>ldorin(t imd b<i emploj-i.'d, and for pUoM wtian qnanlitlM 
of hnt wntur htive to |<on tliMiugli Uio pfpoa, oaoainB 
Htiitdra mpandon and coiitraotfoii. which would orlppfe 
and rip tho fifm w«ru May rigidij fixed with (acka «« 
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ininU. Tha metliod of ciAhiiij: tlilit for. ttij. fta 
ioch uul litfU pipe, ia oa MIhwh. Tuku a pieoe 
of Sa.pipe 3 inuliM l<ii>tfi uud witli ibe turopiii 
i^Kfi one etid to, Hfty, 'ij iuolitwi: lliva s->ld?r 
two <«ra Jfrmlg iX the back of Ihu aocJcttt, and 
thb famH thu itwket ta«][. For flxtaiTr imtli 
tbe rail <if the IJiii. or othor aiiluibli' plpo 
UmuKh tbr WK'het lu'.k. uud wttli yuur lunipiii, 
which slioulil In.- at ll»i nume oaao u Omt wiUi 
whioli you ttpcn tlio aunkvt tixk, o|>mi tlku «nil of 
your ptpe U> fit Qm rntiv of yuiir WH^lii-t, wImth 
jrou jtiny fii yont pii)«i iii iho luiiial iray. yon 
sujr turn tliu K)i> inlga of Uil- pipo uvur tliu odg* 
of t}i« wwfcot. Mid BD !iirni a lUugo ur bead niund 
(he ton part ; or ymt iiiity ftz aattagalx, Ao., 
utiona it snil m make.- tJicin onuunental. Tlia 
length of thpinj pipcB nbould not cxowJ five or 
(ix f#«t ; if for very hot M™.t*t, not tnflw than 
Qaee feet^ I Imvc ummI ihima ■uckt.'lti fnr miUido 
mU ptffo work when) Uiim: nn lui windows nnd 
where tho Boiith sun i* rcij inwrcrful. 




R^. II&L OtiutnitM ft Tcrjr nnful nut Inad aoekeC Willi 
aalrngslii and •««, wtiidi, wltliiD the imit twa yum hw 
been mamaaij naed, evpedally in conncctirai with nJL 
wute or bot-WBtar work, and uunren dw pupote «i Fig. 





Pm. <4nA. Fio. 440II. 

«0. But ihi- incihijd trmrrilty ndwpU'd b fmng tlua it 
H olimi-n nl Tig- -HOB (which dixi- laut Aow the *an1. It 
ia fiipdvCTT eamply nni iicftUv by oopMf bit work, tU,. 
Ihr wcka w first «t^-t^ ..a to iW pipo. tbm Iho tpigot.end 
of the ncit ct entering pipu " made to mtot lamemat 
tightly hito the aookirt, and ■"■M ntnauA round wi^ Boldv. 
Of eouTW Ihi* noldcrinfi may Im-' Jim« by a neat wurkaaft 
with Ihfipntnnd coariw^ kjUit. kaumi n* ■M»et joinlwHpiBg, 
biit thf [Jon aduptwi in Bij woikB ia In burn ths itoeket on 
tc <.i]i-fpot limgliis of l«iMi pip.>, find wnd thrnn util ■iffilUr 
tothc well-known Imgthi ol iMIi rain-wntor pip*^ wliloh 
thoy we inado to imttac thcmtrh. perhaps, we may l» bjr 
■omu oon"id«r«l to be rotrustvaaiug. 



Win 140. 
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OrnamentHt Tscks 

<niMI tOMJ he {omeA in vnrioiiN Vinys, bat thr fnllniriiig 
■ tlw DDfl iTfinenllf Bdopb?d. [8w ABC. PiK. ■t'lO-J 
ThU U noUiinfc taotv thnn k pioc* cut. out of the tJw^V, with 
onrvofi formed in surh n niauuer a» to product) un iwnxnlilc 
imprcMiion uj>dd tli<- vyc. 

Fig-. 410 lUiiitrEitcw thi> flnmhod (nn, A R, tC N nnui' 
tnmt«d, Mid yiff. H2 ill Hurra tM the HiniTf? tchpIc htrfnra rlie 
tack is foldnl up or tiimt^ back. E F G II. fnlilo buok 
npoD A B C D, and hidea the heaila ot tiiv wall-liookB. 




Kiu. 4*:. 

Ac. wbile on th!e nibjoct, It wotild tw quite w wcU to 
^c a full-aicd fp>cmctncal inctliod «f liQisiC out llio t^iclt 
la nilMtion, OA nothing in wnno thttn hod tiuitd fit want of 
iilrtU in onuunimtfltioii : for if tint dimi' lumirdiu^ to Uiu 
nlea of art, it had IjoUt ho ipfl undone. 1 h«Tp nwn 
wlUiiii tliiaLMtWH?k not a little- of thi* bad taste diiplovod. 
I lun IkBTB WorlDod out a eimplc method which y/m be 
fotuud u^ to «zeculc, uud pluiuiuff to Hm eyv of thoae wa9 
vpmeid in till* malttr. Supponuiruu miuirsstaok for soil pipo 
wurlc, in order that th« onuunisit,M> far as wgards shnne, no 
p«^(vtl)' trui-, tako a plooo oflead thi> (Ato tM]uEr«d,Bsy Hm. by 
Sin.. a» dIikwu nl Fifr. i\\. Srair thi- dolttHi line, A D, 
exactly where iJif bicl U iwiuired to lit- timu-d from the 
outtiilc cd)f^ iw at A, mi dawa |iti. or jin., as aUo at Iha 
bottom ut J>, ncd draw ths tbe J £. I^cxt divido tho 
n>a(« bct^«i^ thcM UnM lal« two «qiuil purU, a« at L, and 
or&w tine llnii L M miiaie to the dotted Itiiu K J ; next vith 
the radius o{ D J— thai In to nay, {iu„ or wh&terer It ddaj 
bo— with (in tli« oeniroof tbffiKimt) UEitheMotro ; strike 
thfi Rinall distant ana, U L P N. Auruaa tku lutua, A D 
and M L, and Irota thvaV bth aa Mntnv, witlt tlie niuue 
radios M bt^furo, ■rtTib^ theltit«T80CidB)rai««, Q RST; tixti 
fnmi tbea« urcM, taUng T an a centre, stilkethe am. L P. 
oarryln; it on to abuul U. at furthn: also, wiUi S at s 
oentrc. Htrikn ihi- arc. M V; ihi'ii (rom () an a eontrv. strike 
tlic nrr., M N "W, mid nlfiu fn-itn R hb il i^rntrt' atriki' lliu arc 
L N X Now, divide P N iiit« thn-fiijuiJ ynrla. TaW<-uL' 
irf thooc paii<s nnd from P, ntrikc' tliu line, V U ; nbio, frnm 
N, «trik6 tho lino. W X. Munre to th« linf J K, •■ottln(^ 
the area. LXWMMV UL: thmi witb « rudiun ot the 

Siluta K W, ahiiwu by Uih dotted linfjin tho tiip [mrl ot Uio 
avnun, oM tin? mmiianans, nnd fmm tJir pniiit W, ntriku 
tho uteiBeetinr punt 2, anidfram thi'TX'int K, nirii ntiiki! th(- 
eth«T part of tliu inhrnicrtiii((- piiint 2, und fmm K a* u 
emtrc, strike the- iat^nwfitjnn point I, t\*a, from tho inter. 
seotiiL)!' point X alrtkc thn othivr TMirt ot thu intattwctinif 
point 1. Afttrrtliii, with the nidtiiB uf J U— or in lluii 
taae, the luunt- nuliii]> an hi-forn fmm J U. «« <nmtr<««, Ktrike 
(he int«j:i>CL-tiiif( puint %, ntidfiuin Vaiid J, nMcmtrca, ntrike 
the inlvm-vtint; point 4 ; aoatt frotn the intcnKctini; point 
1. wirh tbo wiine radiun, «trik<' thn oro K X, cutting th* 
smnlltv arc X L at Ihti piiint i>f miiitJict, iw at 7. 

Next, frum tlu' point nl 2, witii thit mmu mdiuN. atrikn 
tbe aro C W, also onttiiig th» nuailvr an tt W. Wtth, aa 



bofore, prupor poitita of coBtmA, do lik^wine from iIip 
Civntn* Sana 4. Next, <iut out Uio Mmtrolpart O, than the 
pan* B nnd t, hoing oaioflll unt ta eiil arratt V Or N. n« 

idiown ut B K. C G. Ft^. Hi. bcvauae this boldi. the tatk 
tngKthi'r ill tlK- KHJufi iiiaiuicT tLi D A doon. Afrrr tlm tack 
is tunii»d. work tin: aWvlv P uid N round the proper ■woKp. 

AVhcn l^iidin^ Iwik thew wm, b« sure joti U-nd thorn 
tndv, and thu fKoot will b« p«rl*ot. To m« tho <.tfwtl 
of thiN pittt(>m, pkct! s pieoe of paper or mrd uvor tliu one 
iddo, and up tu tlio line. A B. i on will now Ik able low« 
thn ahapa aa it wil! appear when folded biu-k. Cfjver the 
ndo, K P J. Thla will aUow the ddo of N D to be 
seen. 

Somctimoa it will be d«waMo lo ham tho point M, Fijf . 
4iU in the patUmt as at E, F^g. HT, instaad uf bi'in^r u-i at 
F.FiK'. 140: In thlii •»«, the point H, Fig. 4-11. will be 
oxirrtiril, ihi- fffLH't ol wldch majr boMfn by InTinjr n pinw 
trf p»]H!r upon thf line A D and oTor tJip riirht linnd ludr- of 
Hif. 441. BerolLuliiko will bo aeon of tho to^k oa frum A 
W NMVD, wliioh port ill thf fijfurp when out mil 
will be wosti* liNtd ; tbr> part on thn ri^bi hand side being 
tie reatdrod lead for tho toek. 

In tais oaoe. the parts 0, N, 9 of the pnttimi tnuKt rmaiiin 
in, and the Uno K X L P l< J. not, cut. Whi-n nurh in 
thv oMe, the ear will not fold, and thorcfgrv twv pii.-i'va 
must be oU tho proper auie ; ilbv onumontod ed^n ar« 




Plo. 443. 

placed logothcF nnd wildi^red m one joint U> tht Mtl pipe. 
Ijet the bark or nailinff' pi«*, A, Fig. 443, bn-Jin. narrnwcf 
tlian the frcmt B, m that thn front will iiupnnrt the iMu^k 
whiliit nnliliTinir on, and in mirh a mnnnrr tliat thn Holder 
will have a ^ood hold iitian both tucks. Sur-h jcqnt* most 
bo a-ipMt full and with u rouud txnk, a* ahuwn bjr the 
dotted linuL 

1 may odd that thn mtithnl nf atrikiiig this iS aoUnlf 
orjginal, b> also the dosigD, Fiff. 440. 



AaiRAQALB. 




Astragals. 
Msaldiu's of awmi-cainuUTDtHiUciuwitli 
bdow ; ttto oamd uction b plainly iUus- 



Vin. 44*. 




tmlti Ml II J, Viif. 1'*. I' w »'*" »3i"«T> proiwrl;- fixed 
romi iba lup of (ripo Hi U, Fig. diO, aod at b, I'jg. Hi. 



'JO], «r urban thb onnurt belwdr gut a moNoa to rat » monU 
I) ut uf ttuf t ftoue, or get a carpenter to nake m pnLU-m. snil 
mat it. fit(.y> (luvriiwiirildt in niift luuiity Miail ; ur, if yoti can- 
ant nuuui^'u to p't uujtliiu^' uf tliu> kiiul, grL a nlMtmr to 
iDttko jrou II euiUlilu mwul'l ; »u v tpHwl tuui will oo lliii. But 
If Ton oannot get aadtttnice, then do dt* Job wamti m 
follow*:— Hake B long wooden bDK in the abape of a ttengk 
lo tlio leqoirad aiae and depUi aa ohowii at the nutaM- 
Uoiw, Figa. 4M and 419. Say thatthuBtJunI-uiiMdMi Nue 
liu., tlie vUtb of tliv bus, 3iu. : nrnw t^u aidm on lo tlw 
bottom, no that Ihej can bo rumut-CTl : notr, itudie n bono 
to any sue that nur Iv rvquimi i (he vnu 'ifiu o{ th» hone 
mvat bo low to guide t}i(i mould plutA A J truly along, nd 
In aline wttD thetrovigh ; put u poupUs uf plccca of wood, aa 
&t D, on the top to prevcntitdnippinK tuofiu-lntotlieliox. 
Here the ildce or (he Ixu auHn-ir a« tlic nhnf ta in tlia lend 
mating fnuuv ut Fig. 12. Nuxt, iwtttc upon the aise of 
j'iMir mould for tin- H»tragal: nay that Vb^ mauld A J, Fig, 
(4&, in just whAtjou require; if a>, and having Mit Tonr 
paUt-ru (mm a piutui of 4 1%. or £ lb. lead (lome oal tt out of 
tint, but It^wUlduif (Jiu [ibularia worked aoft), nail it un 
au that italuwi^reilgu will Htanilfin. orliu.lieluw tliebollorm 
niga of Qxv liunw ^nmrd, wliich nliuuld bo about {is. thiok. 
Tlw sidLtiur Kui<lt?iuuiy be tuadvof anytUuc, and nailv^un 
jiut to ki-<}y, tho lioT-H- board iu a lint'. Now mix some 
iikntuf of PutU u[id whiu-iiiii^, miv half tmd half, h> n aoft* 
ib)i coiudatoooy ; tbn wIiikninK ia 10 atop Itfrom ntting too 
uuicJcljr. or. litittCT Hliil. use Boine pla«t«ter'a putty (alacked 
um<!. UaVu riioui^li hi (111 up your tj>3U)fli to tlto rtquired 
IvTul, atiil baiJf up thv iiudjiiuBtautfioi(,-nLh> ullvir the liorae 
to work over, ana work tho liorMi in tuohk suuuur that the 
monld will plough owa^ all the aotplus nlaMr; k»ep jNisa- 
ing the hone over the ulaBti>r aomc oozen or ao tunea, 
OL'cuiaiuiLally ptaoiug a UttU vary sufl planlcr on the put. 
wliiish inajr be uol uuKu BUiix)t}i or uvcu. Uaring tlie 
mouldruui lutit wt tuorvughlj' befviv jruu rumovoit ftvm 
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lltoac aatrsgnU may be formod out of b piece of j|, \. f . 
or lln. U«d p^. and the miel wnrkiil oii f»it-iu. But the 
unmv Hutiud ot making thetn la t^ riuit iIilih in liu Iron 
ahio-up mould, alinilar to the window kud uiuuld [sm llg. 



thn bos, which fa dont I7 »n»CTiTwinir tJir iddm; tlun 
let the Rioiilit ntand bf the Are to Rct thnromrhl^ dry- ; bnl 
It muat be dried nlowly. Of ooanw. ia tluH maiinfrr ^n 
DiAj- nuike any kind of ■nooth tneoUing. The Fig. 146 
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npraaente Lho moold inula Uie rmrenie of that ahown 
4t Fif. 446 i OBo bcioK wUctI, tlio othor hoUonr. 

Sliould 7«a r«|iiiro a ribhtd Iw^d on jrour Mtnigftl as at 
A, Figr- *^3, thou you muni huvu it i^urvud or modelled. 
UAViiLff (tried jruur iiiuuld, ai-xl blodc up Ilio reu!i> to tlw tup 
flUet with bit* of toitd or iithmrian, thim fix it pvrfnotly 
lerdf and run tlic mnuld full of hot Irud. The loud oliould 
be run Tuy quickly ia order that it inny set cvcoly, and 
wiAout ■' oold Mhol," which ii-ill n])jx>iir flaky. 

Should frni ii>i[uin! Touny of thvan a>tra^«Iii, you may 
hftW aa iran moulil imjft fnuuyuur ptiutoromi; (iryoumjiy 
aulnoiw JDnt th(! rcvi^nc to whut yiiu wunt, a» at ^h. Utt, 
then tako tY>4: pliuitisr nut of tlii^ txix and lutnk up thn iddoft, 
any liu< hishur, nnd nui u put uf leiui «iEr tha plnotts 
mould ; U>'>ii, wbvn act, take ell tho lettd itnd you will M 
emoa hkro a Icodfn mould, wliirh buinif trtll " «ailMl " will 
irark »oll for nuuiiui,' tiuidn.-iJii ot luilniguhi. Of iwunu! 
iphaa mniiiiiK listd iu opiii muulUii you niuiit iilw»yii hmp 
the nould quite li-vid. Tliuou AHtrsguls inuy Iw root in the 
flailrn. to my ahapv ur tatv, Xhu floaka on ahowa at Pig, 
ItAo. 

^a BMthod of fbrinff uttrnirtkLi round tha pipe la bv 
bending them round, und knldnring llinm at tho hack tritn 
tiie witipBr hit. Thn chirrf (ilijui-l or u«i (if tlu: rwlritfiil in 
tfais rliLM nf tniiiK-af:!' or iMiil pipii w-urk in Ui hiile tha 
joint ; for «<tn:nu[thcTiiii^ purnnnw it in nust to uaelcMi. 
But Iho aatrngcT tound tho lanvl of n pump, cr the 
mouth «f a oaanon, i* naod for ijoito uiothcr purpose, 
niunely, for «tnm^. 



A»trft£al Joint 

TUfi joiat [* rnado Ui many diiluTtait ways. Tho sImpiR' 
itM*kod U to fix AH wtrt^nl round tho top, u at G, Fig 410 ; 
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(fcaa It tWraghly, an mIm* } in.of tlie pipe, and lot tho top 
langtb be ibared {in. up, out nf whinh M it ratM* thii 
boltMa Imgdi \ in., lenvin^ 1 in. fur aold^ir. wliirli idiutild 
be wiped twre or oopper bitted nnind the top ptut td ttut 



ripe, uIk) to tiie lop of tho itatTugal — in fact, it ia k kind ot 
ligbt iUuioe joint i^mnally mmde u a Kecrct joint. Anollwc 
method of BMldag this joint U by tumi)i^ ■ tiend on the top i 
ol the pipe u Bt A. Fig. 447. uul by fUing a nvmnr bund 
ot lead below. The beUoni aHragal B may be liiul an in 
the ovdiuary w&y. TttOK taoka abuuM bv aultlored on 
double as iu Fi|C. 443, und Uatl- u fUp K vu tbu top of thg 
bock lack for turutug d^iwu uvvr the Uip vdnK of tlio bant 
tAok. This ke«^ tlie taek toMher And alno pTcvcDt* tba 
water (rom vetting at tba iruL bocdn. By haviu>t u tiup nt 
thi buttaui.Tt uuweni as a "bala tank, ' and bukb thp 
fniut tack well togvthcr. 



Ofnetmantnl Soil and Rain Watar Pipea. 

Sod the old pipca about Londim and other old ijtiMb 
plon^ of wUivh bare been fijud £n>m 300 to SOO ycon, and 
Si cmmI DOW AS tliL> dny tbey were ftret mode. It ia ninply 
rtdloiiluuii fur Uil- ajvhileet to IU suob as iron pipe to 
buildiii|ji< thut aru ruiulrvd to keep Iu order (or a ountnry 
or two, when ho wtU kiiuvrs ihuL the langoat ha can expMt 
Buob to luflt in fruiii i^ In 20, or at moat 30 ycara ; and cvon 
during tliia tiiui> it roquirtui twiue the oriBiaiil amount of 
niotwr laid out upon it l>y way of paint and repaaia^ 
eape«iaUy by leaaoa of tlic oookata getting brdten Iqr 
o:ddatlon, wbich avelb vritii form enough to bnak thorn 
wore ibey ten tiiues the tliioluieM. TUu aoGkeiii mri abw 
brokiii in (iuws uf froHt by rvaaom nf the wator guUiug into 
tlie joiuts aud tlien frecicuig 

Vtg. 448 dhawa two l-poj^ia of raia water pipe. It ia 
nudo nf tcr tbe matiiier of maldng aoU pipe, but i^ mode in 
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Q or at iii<»4 1 ft. longtiu, baving very atioug oaiw or tarlm, 
or nt Imut half »> bnarr a^n as the pipe load, and soldurivl 
on as at W W The Wf^h of thne taoka should b« .^ut 
double the diametei' of Che pipe, m that two wtXL booka nifty 
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In Mtsu into two counes ot bricWorlc, viz., two iolnW 
And the end Ui turn linakuttT tbc luuul of thu liouk. [AUu 
«ee Hff. 431. Jtu.] The Uip of Un- luajrth bIiouU always 
haru Iwn (TCHwl B»tni({iiU fixt'd tlicroon, «ue witlun ^m, oi 
iof. the other ihtt Aitaavler And half U> two diam.(<U)n of 
(h« pipe nvny. [Also tct H FLff. ilO. and I. Ft^. 411.] 
You may III u ln'iul ur t'n'<i titno mund Llio lup. oiul di.'Coratc 
It Hi joii liki'. A fi"*' (ill. litillH look Ttry wi?ll, awl sivo 
& nioe finbli. [800 W W. fit,-. -Hfi.] 

SMnetLmM tne biuk of tbc-av (lipiM oro nuidu tciiuigalu'Ui 
fit into tint taiftlof at wnlln. 




his own iAaaa uf onutminitHtiuii. Some will Imre the pi]*:* 
nuidi> to a flornt iJoan". wliUst utlicrs f^" in tut ku ■tneuwAl 
wiirk, but fnr niypnrt, I tLiiik Umt tlie i!i.Bif:ii nhi-wii at 
Fiir- "I-IO, hu a giivd and ovut uppcunuji.t'.-, aiul tiiAluug 
tx'tteT can tw d&iirMl. 

Of «mp*s mia water pipon, Kke ff^ttwijiff, NhoiUd to 
Ssm in iv.'j.'unliiniw with tJu.' dnntfii ot iliu liuiUUiig, »i«.. 
niuiiJ iirKiuiiw, *t!., but pvuci wilh hiuutii pijiuiUicdMitni 
mn,v )>n tnniln nnnt, and Ui linnnmitxi- nitli the buildin);. 
I hnvo aaia rain water pipes naiJc and iixud wLit^b lisd iVy 
fur boo mucb umnJncmt, (uiil whiFh in impiiHini; uiid hurtful 

tir> till' orohitiv^ttiT^ 0I the liiiildin^ : ll-iiircfLiiv thi- plumbsr 
Mhuulil ^itrd asniiut »it.oh discrt'pauL'y. 

I liuv<< nil luaiiy occa.ti'tiM ewu raiti wiiit.'r ptpM mad* and 
fl:iLid whii;h tiriuUy dinntrrv^d n-illi tlui i^itii water head. 
This in oa.i».f Jiijffly \iad liueli-. I'aiivy 11 llorul pattern twin 
w4itjTpi|«i ftxiHliKuL'rn p-iijiii>tri<'ul pKttcmtil hi-ttd. "nwn, 
a^tin, I hnvn ofti'ii •u'l'n xiii-li tliiiijn as Guthio rain water 
ticiui* Rxtii near Corkii.tiiim in Ouin[)oslt0 Ckpa. kiuI aiusk 
tike. Anrl it is thj» olitM uf woik whicdi 1 imrtJculAFly whtt 
my rradcT to tiruonl nifoiiut ; mii if you aa nut know, acoic 
tliu adviMt ttf tho orchitvctr vhu will ulwuyBUllyuu'whiita 
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HInta OA to OrnamQntation in Rain Water Pipes 
and Heads 

^MM onumeatol rain watec pip«a oan be aad are nutdo 
ioaiQ'dwiga, nod iiBMly«Teryp1iunber«iidMroUt««t hu 




FlU i!>l. 



Square Pipes. 



Fig. 4(» i» a M^uon nun-wntiT pipe. It b roada oa • 
fijuan lUAudnl with tlw juint in tbu cenln of iha hmck, or 
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■ometiiUM in oat ang'li:. Tho bocIcdI rnd nujr be cmC or the 
pponwdvuiderboni. auilMtira^sltiUDdaaahowii. Ilumi 
MnftzMlk^ovut. Ivti'ltii, diMmona (oo- cutting wbioli will 
Im a^own in the pliunbi>r'H gatmntry. It w now htj^ tiine 
•QB eoald nuike uUa viihouC onr furthnr uijiIiuudcKi. 

Ftg. UO thaw* a lead run-wnter piiw ia the riupo of ■ 
tviM. The «Mtketi« alao cut anil naldnvd np. and put to- 



■Lould 1i« in ono piveo of sufBtieut HtmiKlli. Put an axtra 
|MUr of tttekn in the oontvo, •■ ahawn mt W W. 

Scmottmoi jon niAf pU«o iniddl« ImJe*, Ukt Fig. I&1, in 
the oentro of ■ {dp*. Tbns taolu kn uftdn in th« usual 
mannor, and oatrmgnls maj bo Hlderwl oa the iniddlo of the 



^!^K. 



it;. 1C3 ia loado tb« e&mc aa Fig, HI. TUa is not in 
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gothitr itfbimnli), with iiacamup UiebftuHi; artbopipc nad 
Mokct muy bo root, iknd in aaa piec3«, u utouldcn out icva 

Fiff . 4nl in a Ra*t front loldeNd on th« two HdiM, or the 
aiden and frntit and biu:k ms}' bo In cini^ pinni, aiul bent 
round a wiiiaiv mnndrnl uflBrwantn. Thu lop is oaat in tuur 
piaoBB, ana joined to^otbvT hj aoldct- ; Umj Mck and winga 



ODO pkoo. uf oontaa, from a pattfTS havinji a oar* bos fnr 
nuOun^f the oun:, or the oora ma3r bo mads £7 band upon & 
rod of iron ; bul, of courao, Uw con* box >• beat. 

This lon^h (r1 pijiL' may b* madn by eautin^c 'b» ORia> 
mental purt face dowuwarda npnn Iho fratnn (ip. 13, and 
thai by luaklutr it Uilu a nquAm pipn aftcrwanlB. For 
Heads, aee Boof Work, iwxt Toluma ; also for Iron Pipe 
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and FUui^, ami aIrci immi Ton Walor Siipplj, Street 
MoiiM, &c. 



Soil Trap and Waste Ptpa Planning, Fixing. &c. 

H«ni I inlvnd la Hvaenhv tliu i>launin^ unil Stluff at null 
or w»rtt' pipes uud trapo xt pruutiBud by to.yiwlf (fiTurallv. 
Mid to i^ri- my h-ak-us lor Mtrrj-m^ cut tim viitik in tan 
munnur upctdSL-d. Kut tioft'iv I pnjL^^, I winL tu nay lliaC 
you inuNt gUHni uffuiiiflt Imvitiff il lut iif uriiii<i'iuiury ;iipiH , 
juattiBT •liJDuld tlit^x tw mil uf pniiHirLiuti in i>iXL'. imr Enid 
flxpotcd hi fniot, or in u rounilulKiul maiiui'T, nut i!)i> doi-p 
in. th« i^und. lay not Usbv 2tt. ^'u>. Aiwaya let tl)i;m bv 
Bxod wli*re potaibto no tlint tiu-y niay dniia llnJnaolvua 
empty- Kimplif itjr ia number, Mtrtu^htncaa oi route, nnd & 
judidiouj wlwitLiiniir mnu-riiil. nrctu tw LiMuidiuvd lu iiiuoIl 
aa miy utJwr points in plxtmliiiiH. 

Bufotc I Bpunk [i( fisint,' iha pipcn, I wijili U} draw yaor 
partiDalu' atiaultaa to tlic dlnfmuaii Ir'iff. 339 and I'ig. 'MO, 
alio Figt. 3ai, iM, t'l, il'i, &o., for lien lofty W Mon a 
oompUtft ^atMn of pipe work, llisn Idt na examino Fis. 
S9G. Hum ut T, 31. may bviHwii uiiu way of oonnvotingtao 
auil pipo with t^iu dnun, iind in ko fUccl that a dnarinir aye 
[«f OLEARINQ EYEl in formed nt tJiu bottom, no na to 
Miatili! ynu to tnakc nutninatiann whm rrijairrd : but it 
may bcobJL'cted to that the *oH pipoontvrathod/nui«n th.o 
•qnaro, and iilthou(rh vrcridnff an the niiinini U the boat 
wanlitutirMi in the warld, y<it it dons not alwnyii do in tho 
nuitlent mich lu nhowii ut tb« bottom of thin will pipn. 1'bU 
bf ing m>. list iii nv Hom«thiiif; «lw. Turn to Ftff. Ii97 : it 
F may lu Kxn a tiiniii to nooi*o tiM> end of thv aoil pisx.', 
wliioh will uuiwtT cvMT ^nrpoec. Now, having wen that 
youcun t&ko tit* Mul pipo into ttiodnun tii taatv vnya thun 
ODt!, l«t BUI ODoa mom atm jroor dttontion to t1i« nuittnr (if 
makiiig jour oonnsotion prpperly with tha drain pipe, and 
uk you to b« careful not to have a repetiUou of the dla- 
icruwful rMtXf of tliJEitra m de|>iot('d at Fik- -t^Ii. 

Tho fint length of soil pipu beini; ull roiwly fur ftxiuir 
with tikclw ■iildi'Tnl oti, ami Um ijnu cuil prrparml, au<l, it 
neoDauury, titiiwd fnr mukinff thp joiiilabuv'-, Ut u» now so* 
about fixinK >'- First, vith your cLalk bnu, ^nap a lino 
iiut when' ynur one outfd'd« edtfe wlU <.'vtiii>, uui) wh»a 
nxini; tht' pipe nee that it it filed in a truu line with the 
olinLkUnc; uw thu boci of u immll Hiuaru plutitd iu Iho 
wait and un th« i^hnlk tiuo, with thu tcii^ue nluiiUu^ up to 
tho pipu, OA nt W X. Fig. IliO, to try ymir wnrk, Lvl U» 
Iiuw Msj how it. Khimld appi'nr wlion it i* fixM, For lliis turn, 
to Fii;>. 472, 46», 473, 474, 5ua, 6U», dTJ, aad373. 



Jointing Load to Stonewars, Iron Pipes, ota 

Thttoaie msny inBtlimU of dnintf lhi>. monv "t wliich 
WSqiuUj pnid: but tho onnwhirh I Kciiomfly uiloptia 
that Mii'Wu at V Fj. D, Fi|i< l'>3i wliifh may he undarrtood 
fn<iii ihv ("Uowiiyt: SnppoK' Trto be iv 4i[i. junction pipe, 
V the Iciid pipe, on tha lio.ttftin of whiih it turti.ed. a flange 
w tit Ihji ik)(^in!t K: now juot pliwn n uinnll pimii of mu or 

Kpur, uol mom th.in Jin, rhiA, n« fhowii by Ihi' hlnek iiu« 
. into tho tHfltoRi of the inciknt, tLiid ram it ihi-ri>. Tlma 
fill tlio aookct up with ipood Portland or Komnn iiraninit, lot 
Iho joint Bot, and it will bvnll rijflit. If youoanmako mra 
that the load pipo abtolul^'Iy iiti tho iHjttom of tli« KMket, 
thor« will he no niNmadty f«r tho pipfiv: or by knonkinir in 
thu unil uf LtiL- pipi', BO iw topiitii- tiwpipopiirt (if thH Imid. 
lixan will hv nu ntci-miiy for the flimjf i] : but the fliintp; ia 
IxBt. bv^uuvu in thin rtum |hc pino oannot "ink to tooeen thn 
juinl of trr it ia taodo. iknuotuiica it nil! ho nocwainr to 
mmeot tho I^mI pij>c with irdti.Hiui (hr c^mitui joint wiU be 
fUtm found fru'.id nnnu^h for thin purpoio^vix., in loil-pipr 
work; or at oihcir liniofl r«d-l»aiit pulty ia iwrd; other 



UmM nm nnd briiJtduBt in wjual proportiotw; at 
othai time* rcein oud omttun auttt pdunooo to the jgiat. 
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»fter it in atoffcd witti lent, *ptuiTam, etc. ; otliec time* ilin 
joint i* mn vith mcltMl brinuitone vith, iind MHoMlmoR 
withaDt, n UtLLu bri'.-hittut : ut uiIut diuua thu juIrtU uio 
idmIb w at ftj It ST, T bttinif thu apti^t imd of Qi« uiiLiin, 
-wluch in run wiib lowl iolo tlie Mxlwt p«rt uf the pipu. 
Tbe top uf Hu) n[n|tot and, as at 8, is iurnnl for tliu suLl- 
pqw to M fiaugtid upon, u &t S, wht^n tlin 1»l iit wrnwivl 
tegetluT, u uMnm la tkto flgimi : Mht>iild tho joint bo 
niacntnd, a leakage must ihim Ibwlf. At othij'T tuneo the 
jolnl fs wiped on to a fluoirc. a* nl J. or b» tit Q, tuicl put 
logMber wltli scmn : at othur tiiuM the plpo it put 
loMllMr irith a atuflng-box wiiucotioii, m nt L K loN, 
nd alaci but b«Mt tocmter ■• nt W A B, nUc im iih.iwii 
•I XPT. Ill faot, them are muix »tli«r wnyi tMwiiiw 
tbOM ahown : but thoae duoriticd an* univcmuilly niikiiow- 
ladgad. Far luj part, I vrtt rnrc-lf um' nnytliinit 
dlnmit to diat ahown at V E D or G I It. Tlui 
HMdwt 4, S, 7 illuabvliM a very fcood method fur 
"■^M'^y tlw joint, bo<».tL*« tK« »i>c]iet- pnrt, 4, cnt^nt 
tba (traio-jitpo, wliil* ttm iripod flange, 7, nuppartu 
tbe lead joint. Thia load pipo ie aim shiiwii tixix! 
vith secret taclcx st (he bitck. Awiime fhitt B, t'iK. 
1T3, U the bottom lenfrth mode good n-iih Portlittiil 
oomvnttotliodiaiit (the drain ^pajtAatabooId not bv mudc 
good until thi.< Koil pip<« an idl fixud, nor eliould ttiu dntin 
Bps ba flzcd p<n>inn«Dt1v until t}i(i plumber hna Mnnpleti^ 
tiwpipo Riinp. whir.b altiwH hiia to tjihi< out auy bitx ut 
Btnft wMrh may fall doim tliii pipm whim tlit work ia 
nlnut) ; of connw thi.t IfTiifth may Iw 10ft. rir iiUii-rwiBo; 
•ay tiiot it ID a* at N (jiU, i'ijs:. t'l. Here the tacka an 
■hown OA nt SI Q i^, and now wv miuit coniiidcr the making 
of thn tvrat juint, which, aft«r what I biive mud on Joint 
nakiitg, will not m]uiiv to bomwuUid. But htm U wune- 
thinic lann to bo tnplainnl. It la a* to how you an to ^-ut 
bdiiiii) the nipo tomnkn yniir jnint. ?4iipp[>rr llii- piiw tu bi* 
Axed upon the Hat wall, an nt Fiit- 4M. I'lC" <3itiint fiuiton 
th» tooia (I Bur M, l)UL lut tliv pipi' Laiiic on Ibv butluia 
l«^ or otS«nriM. Ton oaw support it with a piofi» of «aidi 
eoid, Ac., Sea. Pull the ton part of tho pipo out from Cfau 
wall, my 3in. or tin., whicA will allijw you laffiiumt nnaa 
to vet bahind to wiw the jnint: bul miTOoiKt you matiat 
puD the pipe out, tlion you muHt jro dinrn>ntiy to work. 
Eaamina tho brickwork at tho tint joint in Fit.-- )*-■ llorc 
you MD thcimitn? .if tbii jiiiiit njuwn junt in thu ernttv (,t a 
Diidt. Kit»t with pspfT fttiitf up the end of your pipo to 
keep tlia rubbiiih out. thim rut thia lirir.k out, aim Um uno 
aboraandtho onn Iwton. Cut tho hric-.ka bai'k fmm the 
ladM of thii pipp n miftli'irnt dii>Iitiii:r In p't i^nnifortaUy ot 
your work. But pcibapu you will not be allowod to cut tha 
wall, unci you omiuot niovo tlio pi]"-' f^irward, ilm in Mimo 

IciUM on grand utaimiuuv, thnu you miixt make your jnint 
aadunrn at ¥ig». y2& mid 127. Now, hurin^ dcmuthin, (rttt 
tlienextlen)^, whiiih. wnwillwiy, hnn Ih*u pniprrly par- 
pared and tho md tnndi' Ut ratirr the tmr flsod. uiy uboat 
one inch, und with a louKth of vaoh ccrrd, oa at tin. *^^t 
which lati«d with lialf httohM, fto,, and in au«h a monnor 
that it will not bruiiM tlui pipc^ and na ■boT.-u at 1. 2, 3, 4, 
0, 6. 7. to. Thi-n iJuU lie jripo op witli Oiu ctuI o( thn 
cord 1 ami placv tiiii pipo in n liiui witli tlio tinit fixnd 
lai£tli. Now with Kirai! tiiinK I'hincl.i, lu shuwu At thit 
fiji«d joinl, FiK. Il6> noouroly fniitcn Uin pipn iki thiit it 
oaanol diov« nor fall luwer down into the b<>ttom Icngtb 
■ Tm. 451. 

vkiUt the jotnt ia bmnp iniul», duriuff wliioh time the 
tnetom lead at tlie jobt will bo soft, and so if the pipe from 




above is prcMlng upon thi« bottom len^^ it will bo apt to 
opon ana so allitw tlic lop pipo tu sinlc. Haviu^ the lead 
I>ipi'« Hiod, hx a collar, aa khoA'u at the Joint V G. llg. 
I'iii. atid mpe th« joliil, a» niFig. 13G [•£« deiKnpliuti], and 
EU> fliiinhud ut i'l't ; tlieii plauo tSfl plpu In a linu with your 
chalk liiiv luid (aalvn tliv lavlui on cliu batluui Icii^-lti to the 
vnll, AN sliown at M (j, Fig, 414, Hud a* many tu youoas, 
nC the same time hatinr regard to tii9 polling oat the top 
end of the pipe for maldnff the nuxt joint. So far you can 
go on tiling your pi]>e unol further ordor*. but aH you pn>- 
oood you miut work in your br&nriios. traps, &&., as aliown 
at SS and &I. Fig. 339, abo at TKAT, ^k- >«>, Fig. US, 
Fign. 351, 473, &c. You should tLko paiiieiLlat n<jtioe of 
all tltnwi dmwing>i, aa they ate osoeodingiy good and 
ciriinn'tl, and point out many difTtamitiitvIos of wvik from 
which much may bn lenml. You ahauld b1«o glance otct 
the diagrams showing tlic method of fvttiii>: tho irark out, 
which are dnwa from work oduaUy done by thu author 
bftweon the yean IHSTiuxd I8SI2. 

NOTICE. — lnhnuldmviiiinirrndynu tomakc rough boole 
(ImwingKDf m'l'ryjobyo'U (lo;ii npnl not take many minutes, 
but it will bo lUwnvit very hntidy for rcrforence, and from 
whiiJ^i youwil) bciimn tn iniptnvn a-'< vnii gotm. TUa is 
very important to the plumbL-r for rclurciK^c. for what ts 
wor*; than ln-iug i»*1:m1 iu Io what yon linve fixed horr op 
there during tho torm aav fiom thrco to IS ycATM aft«r yoitr 
work ii duni'. luid nut UTing ublct to reply mtuifatLlarily. 
It may Iw iiaid that yuu prmonully uiny onrer jkc the job 
ngnin afUr yiiii hrivi' (itn.-Ji<ii] it. Thi^ in n vctt <Mwygot 
out, but, on tho otlicr luud. you may. I will toll yon 
ninnctbiug' about thia ctuiiful cliuw of work. Whcu I was 
ddnff aomo extotudro nltentiona in tho plumbing work tA 
thu Lotulon Central DiaCrict ZJi^lioola, Hnnwall, T, >a 
wiu> my unual pnw^ticv, uiadu rough drawtngJi nf the 
run of thn pipm, &c., and wiiit tiwjiy, Iciirtn^ my (iia< 
ploycr. About, five ixore afiir thiw T imcivwl a IvttLT (rtmi 
tlio wmo buildt^, Mr. Strudwick, of Eulinii, atittiug that 
thc-artihittwt mquit«d to kiiow all about my work at the 
■Hihuolji. I wnnt to Mr. Strudwiuk und from my book 
pointful out uvcrythiiig mpiired. Fur thix thr> arcliitec^ 
liavo me £&, and Mr. Htrudwink fcnvn Tnr< thn fore'manship 
of plnmbcr'* work ujton tin? new wintr wlii'^h wai built jiwt 
afterwards; and 1 tun wifely my that tlirvu^'li Ai.'tiag lu t 
bavo in tho way of tnokinjj' roiigh ■Imwinj^i', t^ml it has 
mrod mo acoioaund wicino of [muuiit ciniu) liriti^ ii master 
pliunbnr. I truxt thu.t IIli'hu hititu wi!l Ikt uatful to Toj 
approntiou r^iadur, ami thurv la uo quration that lus 
dnwiogs will. 



Poeftlon tor Cloe«t Ti^pi. 

Doforo ficinpr a trap for a wnt<7 clonot, yon ahould 
riacertain thn ditH-Tiptiun of appamttut it tx adviMihlu to 
use, and bnijiiUy iqiniLking, a valve cilnit<>t is tho hmt, 
nnunBh'HiiTiii''iplo. For a valvo oloMt the distuiue from 
the wall, A. Fig. 4&i, to the noAtro of tfw trap-dip should 
ha llin. Spvi^ni; irenorally, cloaets utt Tory oarrow, 
frequently not more thou 3ft, wido- Gft. id oonaidorod a 
bam of a olonut. Whun Itie okjut't i« ftiim .1ft. to 1ft, wide, 
tho trap xhuuld bo fixnd lin. out of tho iMmtm to tlio rivh^ 
a» iduiwn at ITin., or I>ntw<vii B and K. Thia is to allow 
the handle imd dinh of the closot to oome within the flap 
of tho cloMt wHil. This also applies to pan-doaots ; htU 
for the pan-oloset the dUtnnoo from th« baok wall. A, to 
the «mtte of tho dip should be only frtmi 19Jin. to ISin. 

For Jeniiiuv^' Cluntt. and aoniu other spedal naknt^ 
yuu will <iiid it uecoHiirY to eiamiua the outgoea ana 
trunki, and ho atMrCjun tho pniiicr diatanoea. t will girv 
thi.- cxaut diatonotw for tboso boat known tu tho matkot. 

Fig, thA plainly illuatratot tho tii(.-lliud of triiutoing th« 
Joist for the trap. The trftotner, L O, carries the joial, 
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H I J. Onu owl of Uiia truiuai;r, ia ihU case, liu a bearing 
tippD thti brick whU Hi L, tli« iillinr nnil U trimmiHl iiilo 
the joint, K. The tT»p is siipportol npon tww lipantm, 
iiyt; UDil a« rail bo teen, the enda ol llm>wi bcaniTH rest 
upon the briakwurk : tho otimr ends iit« oiminod iDto the 




tn.m. 

vr are «omc4iinc9 maihr to n>Ht on &a fllM, M 
I u O O, P P. Q and B on tvro t>oann to mfport 
tiha boAnliiig fur tha floor uul oloaet-iafo to n^ upon, ftc. 
Thia trinuntuK >« Uie Bonend inothud adoplud ttimughout 
Eiiglimi], auil fJtiiiild Iw well uutSooil iuiil n-'iiLiiiilwrcd. 
Thpfrimt. TRIMMEKHhi>iiM»Uiiyn \k k.ijit fur fwugh 
book— »aj i'iitif—tnia tlio ImwIi kjiU, in sbuwn ut L F P. 



Twin ClOBOts. 

LoDJon biiililcn arc certainly vi-ry much to lilicno for 
not, wht'u Luililiii||< Iioiisojs pro¥i<UnE proper cliildrvu'n 
cloDotA. I Imvv ftttuil till! wliiiliT tkf tlie I'liijct iiDil pliuutiitig- 

Tork tw Mmp Hcorp« of Hnildiim, iititn^ of wlimo. wuru and 




na 464. 

■JO in a lar(t« wny of buidneM, and onl^ odp mnn has 
mngailiMl t^j haru cluldren'B clria^ flsed: and furtW- 
jmni, to iihoir how much thia hnwch of Iho tnda la 



ncgl(Kit<:d, I onl^ knon one out of the many donos of 
fliMiit-niiikiT* whii iiiAki' II vnlve-oluBPt for juvrtiiilea — «ic, 
Wumc-r mid Sana. Vig, AM illtutralM bf plan the metliad 
(if fliitig tlx' trnpN for twin-tluBeca. and aim the trimiiiiii^ 
nf jnUtit. lci\ \ji fifyatxik having pleiilv of rooui. the ('■po 
may Ix^ flxod ut iiiuiil diBtaiuwa frum the tidv walla, 1:1 B; 
but whoTD tho ckuwt is uarraw, the eiuall <doMt should b* 
on tho Udt-htaii «ido and n«aKir to tlio wall ; Ihon the 
iargti olcMwt-tisp nui^ b« flx«d thfi wmv dutatwo from tha 
baok of the bnnkmn-k, aa fram E to A. Tho tnjNi m* 
trimmod In much «bo>at the mibo in)inn>er aa in Tig. OH, 
cxocptiRg the (ind of tho boorcr. F. Fitf. iiH. wliich 1 hav* 
abowD run into t!ic bri^ikwork, and is now iu tho way tif 
fixing ntbcr pipro up thn t'liamt, but whui may ba 
unpported by nnnlhnr Htiallnw tHnimnr. CJ. m lixiul that it 
diiGS nat I'oine in tlu' wiiy of llie undcr-iddu of thu aoil- 
pipn, fcu. 

Fig. Mi7 illiutmtcB the pipe* paaalDju: through thr wa& 
aa at 8, it also shows tJie pijw fUeJ an tho right hand tiic, 

DUTSioe or WAt.*. 
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no. nr. 




1 Roing down tlie luaido of tho wull. It kIao illuatratM 
I wp of trap A fU><d 1 ft. lin. nw it/ fmni thn boclc wall. 



nnd 

and 2iu. out of ot-utrp. 

I'ho HfctiiiiLiil elevatiun Fig. ihh in lOiawii at >'i)i. 46(1. 
S, tlin wiil pipu ; (1) thi' outgo of tlie trap to the soil ^ps ; 




Flo tl*. 



(2) the trap, whidi of oann* may be (if any ^pe or nakct 
and irhich I hat-i- nid vufDi-ii-ut itUuiit inTrap*. By thaasdt 
ot the >oil-pipr an tix»d thv iBnallor pipoa, that caB. I 
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be Been at llic top near U knd C, nlnu in the |iliui Fig. 46S 
"tiaa Fig. 4&S kLw UlufittvUn thu k-ad «a(o uf Ihu olowt 
Mid overflow. Tho overflow nhaiild not go intJ) the noil* 
jti]^ nuIoM uuitor vtrv ii|>ol-1uI nircumabiDOHi, and ttien 

Seat tmn muHt ho takfii tu entiin the trafipln^ belnif 
uroQKlily perfiHft, wtUuli will bo epaken uf heioaf tar. 
[See 6 E. F'lg. &TT1. SuiuntlmM tlu tuifo ovvcflow-pipe U 
mldurcd into tliv <^<xk oc hatH t>( tbt tni[i, m diowii Ht B, 
Finf. 57^'. but thu U not • gOOd plMi, ooly fw tflmporarj- 
iobti. bwAiuo UuHO pipo* In time beouiuQ furrcil up. iuj. 
rbo Mto, wliich will bo dpoksD <J in detail, Bhoiilil im t&rge 
aaoogh to wlmit tlm r.la<H;t, but uut too hrge to m to 
pntatido too for in front, anil ia nmii a. uiauiior tliat it 
wDl oome in tlic way of the cloH't mwt m«r. It oliuuld 
fwm project U^oiid the front irf the biwir. -whwh Lt 
gmanOjr *J3in. from thn bite k wall, m that 'J'iJn. vill be 

J^raty fur tho iHitlinri uf tlii< KUfn Vr hLhjkI BWuy Iroiu ibu 

nil, btnauor thn tirp tah ciuiily b« buut over ugaiatit ttaa 
riiiFT, if rrqniriKl. 

Tlic oafv bHouU 1m- prf)p«rl7 soldcrod down to tho dip of 
the tnp, vtd *hwt-, u at A B, £'i^. 459. and U U, I>'ig. -ISI, 
In order to alliyw thn *«l<]tir Ut bo uip^ lorrl nr flut with 
the bociuni of Uio ■nfi'. 






Fiu, ISO. 



The aBgli<a of the nofo nuij bf> *ntdiirt<d, boated, or doff- 
aanid up : thn Uut-munod will not hure u neat an &p- 
peanuiuB an wlwrn hoimd. but if nropiTly tkme will uukwop 
CTrerjjmrjMiii'. A dnir-eand w«p i« -liown at J HI). Viy. 
48'i. I. IB lh« fniiiC «f tlir mfc ; the oomor D E, is to I m 
tuninl toward* B. I'nr bosuiiig^ up eonwini, &o., aw: iny 
Bdof Woik, licit vcUniii, 

It may b» ujd that I iihoiil<l {n thLi dewription ^ow by 
nn illiutraticiii what Llm rloai't in like vrhtn fixed, m that 
thu rrndi-r miKht Im lii>tt*>r able tu uiidorrtiiiid what in 
nwaiit by thii dip-pipe sljiiiditiK' out luo fjii, tir imi fur 
mwuifh; thia beiiifr <*■■ iwftr t>> the poii uIiMvt and biutn. 
Pig. 461, alw) to Uio vnli-w uUhiU, Figv. 'Hi, Hi, iHO, 
&T9, ft£. 

For the pAn domt Immii, rvfor to Fig. 160. 




Tut. Ma 

"Oth u a drawinjt ol k flnt*rate wakL-r'n ixiii nlnwl ba«ln. 
It ni*y Ini wen thnt tic boat ritn prutnidm or oTorlutDn 
fiUB th« «entr« lino Sin. mrin< ihuii Iho back pnrtt but iMa 
la ratlieF an use«pti»n. The Keneralitr ol ImMn* oTeiiaji(r 
aulr l|ill.. whilat bully -ann«tnioI«d tuudni am atlll lew^ 
and at limw may hr. fnimd wlUi erjntd nlonpii back sad 
(rant. Such baaina (iinlcM an «iiracirdiiiiir)- fliwh ia fiv»ii) 



will Uivnriahly be found dlr^ on tlw buck Hlupv. bvcdoao 
thB Mil touuhiv that part of the baiin wliini dry, ftnd ia at 
tinwH very dEfUmilt to wnoh oK : whereas, ou the othor 




Fill. W]. 

hand, if the haun ia proMrif Mnatraottd. tLe mil falla 
direct into the water. For dtla m« th« elomt and aeat 
eombined in the aeotJonal elevatlcni, FI^. IGl, by whiah It 
will be ae«ai It Is almoat Impoauble to mil the nek part, 
by rvaaon of Its i^iapn.'. Thi^re are two linee nirriwH the 
MwUuiial linL-a at D, aliuwiii^ that aren with thin bufdu 
soinu uarpvutvni who acv wrll iMnvi»r*Wit with olumtl wi,irk 
will ke«T> the turk part of the eloaet aeat wpII f irward. 
whieh muat, ai a matter of noarw. prpvimt tliie liank nf ths 
baalu fniDi g»ttiuK xollei]. Keferrlujf again to thisdiairnuii|j 
It may be Mxui thai tho oeutru of the trap is flxod liitb' 



l.vvsv■--v-v^^.•^vvvv.^^v■>v^^.\^■.\vv^vi^v•^xv-Vl'■^^\■.■'W^■;'''^v■A.■-^i^^v 
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away from the hack wall or brickwork, and that tlto front 
of tilt* biwin ntaoiin '2ft. tin, from tho wall, andcwMqaently 
tliMwv thi' front riMOT alwiit 'Jft, 'Jjin. from ilia ^tu. 
Tliin u ui liait I )iii. Um (ar torwanl, and eapocially whea. 
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whiiJi U mil uiifrequoiiUj tbu umc. tint ittotnl ia omnpiid 
up for nxna ; but tlua pril (Una nut ftnl liMV. Tlinn-' in a ntJH 
mam Ttilid roatuii fur kL-cjiinif tli(.- uIukI U^ ti) its litrht 

KjtidU, vie 1 wbon tlm dwvt wwt i* lov ftkr out frum tLc 
ukvurk, tho Hup, u ihown at Y, vrili b« (lx«d or mail« 
to Itan too far back, and so be of llttlo or no uw for on» of 
iiM inuadMl pinpotoa — that ia, for reatiiifir tim l«clc uninst, 
* niMl dudikble uul exoeodiagljr UMiful rvnt. mpiHriiilly for 
inralida. Under thna drcumatiULoa It will ho founil hivt. 
if not ueoMWty, to l(««p tho fiunt ui the bwdfia, whether 
for pan or valra olooeta, si ad ni<*rljr lu puBoUc onv dis- 
tanoo. This ahould never exoe«d I3iii., and, for my part, 
dhuuld not benumtbanS'^ln., m eliuwn iu eiga. li):2 luid 
493. Thti Utt«r repreicnta tlie trap for a pan dotxit fixrd 
l!!jin., anil Pi[r. ■(')-', Ltn> tmp fur ti valvi: uliwt fixed Hia. 
nwny ftum iLu tNuuk liri^'kuurk. Tliu aliupen of tlic Lusitu 
■TO alw slitiwn at D, D, G, i.-tcw 

In tho evMt 4if it boinff nsotwity to fir a valro alomtt 
omtr a trap that orftfliully had been AxmI for a pan clowt, 
it will bu found tiiat the lEODt ot tho hudn will uiUy mac.h 
to tlie Una C; Fi^. 163 : but ahauld. on the olliir hand, th« 
oaae In rw« tarn*, ur in othrr wonlii thr nmnn; Uto troni 
ottiw hmm mMild tvaoh to tlm line Q, Fig, 482, utUoM 
tho tMuiit for a valvo oIomC be of a larver «i» and the baafn 
for tbeMBcdoaotof ane^naldopeandarRnaUertlie. Thli 
kind of Mwln ixa at any tunti l« oblainud. 

Thi' plumber, be Im who he mar, harinn dsdded Iha 
kind of apparutua it U mont ndviMblc to adopt, tnnnt fimt 




Fill. 401 
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and the hU jripa. I harn hem uhuwn tho phut fbr an 
<0 -trap and ui oUrvation at a Q-trap - if an «)ersll0D of 
nn cn-tiBpia rcqiiirDd. k« Pif. AQh; and a plan uf Q-tn^ 
irUl be aeon at f%. 456. 

Fixing Traps. 

Now hnvinir ftTod nnon tho iltiitaiiL-o for Uie dip from 
Vack aadNilu noil, let thu trap b«trunniod intif it* {ilatiaa* 
*liown nt t'lR. *01. ThwUdimobj thucarpentM. If tb* 
imp ho n half (/>, a* >hown at A B, Fir. IU, got tlia 
nnrponttv |i> nail a picc^i of buard, ouy S" viae, aa at 10 md 



]iKM0«d to tho fixing of At> trap. Thb K-ln^ eo, I tniut iisk , 
you lo luaumn Fig. 461 to be theoloaet, oxaotly liki' tho una > 
thai baa tu be tixod, and lot Tig. 4&7 bo tbo plan. Tbo 



doration uf Vig. 461 iUmlratea thu tall and the oatiro 
pipe 8 F. and Fiir. 4£T tho diaUuicc botKi^ng tbo dip 



1 




l^lo. M^ 

1 1 . BOFOM the boltnm of the beareni or trtminmi cf llio trap. 
'I'hiii will kitep it uii w)tlb>t you arc takiuir jGiir inrajninw 
mnit*. Sto. I apeuK ut thia niiuply bOL-nuKe thrrv arrT no 
flmit^in to nupiK>rt tliin tntp. Nuw, hii-Tiiiv ihc tnip pTdprly 
trinimc^i pn>r<^il vitli n lath, nr xtrsiiilitvdKV, or rulo, to 
toko tho diiitannc frnm the centre of tho tj»p dip to tho ba«k 
of tbo hrickwotk, alluwinif for the noU-pipe not gotng quitO 
bunk in tho corufr lichiud the mil-pipe at B, Pis. 4SS, te. 
Thr mutt odmtaMi pbm U la IiOtf a lAiirt bmfth cd tlie agjl 
pipn and plana it in tlic anxle: then tako cko dlataaoo tnaa, 
the fmnt of tho pipo no at J, Fig. 460, to the oontni of tho 
trap (nay thia ia Ih Oin). Next ia the tall; for tlii* nfor 
tong.464i aa a general rule it will be found that them k 




rtn. IM 



a dill, joint to work b«tn-(«i) oa from the tkNir line B P, Fig. 
467, to till? MJliii^ liiif ii, no that tboio oan be ■( 1(«at four 
inQhM fall in tho «tioit lonffth botwoon I and C, Ft|^. 4flS, 
without th« ontlotboing below tho ooiling, aa ahuwn at iX. 
[Also Be« 4 in 1'itr. *»* and Fig. mh. ] 

Tbeao dlatanoot briojf arranxod. prvKicod to mark then 
on the floor or hendi, m at Tiga. 4G7 and 408, in the faQmr- 
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Infl-minnpr:— Flnrtly. wSl^ tlje clinlk-line, Himp tlic (Innr- 
U&e I, It, Vig. tfiSi «fU-rwanlH tbu uuiliiiK-Uiut ^, 1, l*iii. 
trtaa tlto floor-line (Uiat b, ummiinK tt h> ba a l)ii), joUt), 
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rUL 407. 



bnt if nnlj x Tin. joint, thu mLtinfr-Unc musk be ont^ '>□■■ 
and w on in proportion. Kow, wltli Lhu sqiwni, *ln3i<> thu 
iNKk-liae £, S, irliioii taust bo oquuv t« tbo floor-line, bo- 




Fiii. tea. 

ore jiutifird in nmumine th&t Ibo valla an 
„ bly pmwmlioDlu' Wid thi} fioaw horiaoiifnl ; httii^ 
flu VMWtn for the buk-Kno b«ing >quiuo to th« flM>r-line. 
Now, KMUinii tbti iwil.pipti tn ho a lin. pij''. Jin. thick : 

Mnlliil tg it. Thiit dntii(<, ynil liaru tliii donr uiiil ceillus* 

Next upon tbo floor li&o, Ht bock tho lUatnitoo fram tiif 
Mntrw of tliB dip to tho front of tbo noil pip"-', when iho «oll 
plpt* utd di]> are inoiuuiod in a Itivd linu wiEli ttie IIout lino. 
VQiuli 1 lutvaKlmndjr Midi* 2fl. Oiti.. on fnun A tu 'T. Viin. 
144 wul 408; thon mark 'i^in. nach nidi' of tbf poiiil A, 
Ff|r. 108, M Kt 4, 12 : thin will t><^ r»r tlic dip Uiic-h. 9, 1 », 
II, li ; onw thoM lincD ponUlol to ib« waU or wiil pipo 
UliM Mtd tqnua to tli4^ floor Udph. 

Let no liwtU itilo your iniDi) tkr uivoMity of thoroughly 
nndentandintf wliut in nv^iuit by lixinu: your truji, Uu! Uii. 
ar ID oat of uie ccutrn for immin' rliwrlA. Fi^. IBQ illiu* 
trstcw tbo trap fixol an t\\r< vmtiK ""I"- and ia comm|Ufiitly 
1ft. 7iiu on tiic rifflit Land ikido, mid Kt. Giu. on tlio loft ; 
lliercforo tbo diah at the imll U in tlia iray of fhi- lliiii mil, 
sad jotrt tbo rcTcraeof what i* nyiuircd. [S<,'o Kg. 16X] 

Fixing ths Traps. 

i'alcn Out tr«> and Inv itJ ln{i r^ga npnn the fl«nr lini', n* 
iDiMtntod at Q V, Tigs. WJ iu\A 470. Bo nwninid that tlin 



tnp ch(«k liM lo\-el, whioh rrmy be ailjiixtod ^Yf planing » 
pieco of ) in.or f in.iionrd B, Fi^. 470, undoi ibo tnip, mffioicn t 
to allow (<>r tbi' flaiigo Id ; t^ti, to be ijuito cortoia tiiat 
yon hnvr ttii-oaact luiigth for tlio outgo, iibu^o tbc htel of a 
vmati wiiinm W X, Vig. jfi!), upon tho dip-Unn, andadjnat 
ihn dip of ihfi trap tn Um blado of Ibn wjiiani. This dons, 

Sin may bu qtiit« pn»ltivi!i ihiit your lenicthj are tuxamt*. 
nsT, *-ith a bliwklwbd pMicIl (km V, 19, Tift. 470) held 
]>hiinb with Uio baud of tliu tmp, niurk roimd Iko oaXgo u 
Hhown. Th« oulffo of all traim aliuuld bo atraiglit, wt at 




Pl<>. 4W. 



S0cinil21,FItr.4fig. Now taltotbii trap away, and wilb tlie 
■tmi^iit.ndtfc lijild lo tliD ctraiBbt pnrt of thii limi inurkvd, 
rini w tbf biio K L : ttii» in ymir vuttiiw Kiic for tli-r nhnrt 
lwffT.b of jilpo B. Fig. 46S. KL, Fig. 46S, OLTLCT 
LISK, Flur. ifJT. 4«l, Ka Fig. 160. 4g.. thia Amt draw 
the pipo tiiLaa 13. 14, ll, IB. Fi|r 408, care Iwiuir taknn 
to ftot tbo proper paiata for tlu otitli-i uf iln' imp aa at 1} [. 
Of Qoano tlie puat* 33 and 24, Fig. 1G9, luiut bu tukun 
from the inM4in|{ pcttat «f tli« M-ilinK Uno n-itb tho pip« 
lina.^thnt ia, in oaaes whore vou wtan to havo all tha fall 
ynii awn Rtjt, but tUa la not ntways waiilod. ForhajM kalf 
t.hia fait will anfirer. aa ahowii at Fiif. 161 , aud at 1, Fig. 
405. Now baring then'- liiiea U. U. IJl. tC. FiK.4ilN, lay 
tho pIpo a» abowa by Uic duttttd liui'« li a&d 30 and 33 
and 'J4, Vift. Af,fi, iijhiu thi.> liiM«, lui'ig tho SqtuUQ oa jou 
did tritb tho dip pipo ; or if it ia a bend, aa at El, 21, 26, 




26, Flff. 470. do lilc4^vi«> ; then with a aaw bald p«rf»ol>f 
npriffht (a Um^ iiancl mwia beat) out ttielMd pipe tiirou^, 
and trao to tin; fiiini L K and 7, S. Tliia irilf bp fhu oxaot 
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laofftb for llie odtlot pilN), boddM Ikoiir cut Iroo to auit 
boUl tnp tod pipe. Be BUn- 4Uirl Ax the pip^ OD ta th(> tnp 

az«rt lu it WM nut to th<> linos, whicli nui bn lali] nhun you. 
taok U on, tha.t in, wliim laying down ok nt Fin. ■*'0. OpBU 
thspipo S, 1^2. 434 or 409, to cotiif up la n truo roiuul 
bol* Mid f«np line for the bmncli piijc Us raU^t, Kt tin; luad 
projoot j of nn innH piurt tlw (»<« lu rw«Te thu bt»not 
plMMKt 30, nndthoKClioii 31, Fill. 460. 

Inecd not hDreoipluin tli«< methMof jnint nmldng*, nor 
tbAprdiMtnilaan of it. but anaume tliot my noulcni nn- already 
(Aouat in tluo bnini:li, It tieuig expWini>>l in tin; citrliur 
port of t1iii> irnrk. 

HaviijR iviirythitig- iwilwl, Uij tlia trap down in ita plaoo 
a» betoni upon tHc floor liai.', wd »!*> thi> oatRO pipo u 
Stt«d J thon murk the twp for aharing, ih«*<i it tf t<ir a O- 
ti^i, pAHly A* ^u would for a flange juint: if fur *n, 
cB-tnp, an yon WDukl far It ruund joint, aod iiffnin Iny it 
dutrn. Neit, with a Iniiki li»lf-(ull of solder, built thotmp 
to tiia outKO pipo, M H l« fix it tu)^clicr. The tac-ldiit,- i« 
dono br inwp^y ■pUMhiuff on iiullli'»>iit aoldor to tm tho 
joint in place* w ^WD M 1 i^nd'H, fig. 471,lvnr>iiK)iiHt 
anfficimi Mlder to kMip tb« work toirothn'. Pick tJm wliulu 
up, nnd flx it<ni tt« ond in a pMiUon •omcthinK lik« tha 
lUiumUon, Vig. 4TI. Afirr Uio jultit Is wiped lut nt H, 
FilT- 4M, Uy It dnwn nfrain "ixm ytiur line*, And fn^A tha 
brimeli joint 23, 21. Kilt. 149, wliMipcrf«ll¥«qiuwo; Mid be 
ciiwfiil to bloi^k tlip pip« up to » l*vol witi Iho tr»p Aiitf^ 
»»«bi>wn«t B, i.^, I'V *7'>; thtjnpiok up tho trap, outgo 




no. in. 



nlpOwUidaoilpipc tntmnli % munnr-r tliat tbri miil {lipo S wtU 
u« npoa itB Mck. an kIiowh kt P 6, FLtt. iCi. Tbia juxa- 
Hon may bo riewvd by Hshting -rorticaltv with the arnnr, 
Mul tUonw tb* wr»w kt 36, 37, Fiff- 464. ' Wh™ ih« JAint 
la tudo, a net alKftdy dnnn, wld^ on ynnr ta<^ fur xup- 
pnitlng tho iioll pipo : tlinn (is it in ita nliuin. 

Fig. 4C0 la an iHiiatiiitii'n nliowiiiK w« wuntf nurtliod for 
IbJDg tho half to-tnp. Tho line* nro nil tlio latan, vxiurptins 
(baoulgoQ K, whioh miut be stnick ntraJRht ncn>w tlio 
Uie outgo auA thv outlut pipr. Cut to tlie line Q K as 
Ixfbr* ; llut joint may ho miule undi--rhuiidRl at npriKht. 

After what has b*an diMunbcil. Lbu liiiiM Huitalilv fur aiiy 
kind of pipT work may )■■ riwily nirivud at, and the main 
l^lug b to bo cArrf 111 nliout yonr mewuramcnta and poiata. 
Of '«urao, tlyouT liilf gy txup u a lin.and hiM a Sin. dtp yon, 
muat (if mly l^iti. juint) biinff lliu outffo a tittla klanemp, 
aad « it a^Jin. balow tho oeilfng joUt ; thalauer wDl 




managv to tiond Uh laths a Utile to (ait tho work. If yeu 
onnnot duLhiH. JUKI flatlvu Iho butluiu.«ar. (ui., and alao tbs 
Urp: the trap will wurk, UDCwitheioiuunK that you have 
ftljghtty nttuRid thu bottom and tup. 



o-Ti>apa In some Plae«a must above all other* 
b« used. 

It v(TV fr«nii™tly happ**!)' that wh«i rfnaela »r« Rxndin 
Ruch ianliltdd paritionN that no /ircviiu/ti \»nuui* fiir mUlatiait, 
VThetv thia in the cimn ifmat rnrn muni bi>laki>n that n ifood 
0-au> ia ftxod and nijiilc in siich n aianni?r thai, it is ini- 
pombTe to sipL<in it oiil. In all raoh camm the tfup muat 
t>e mode accordinjr U) luy Htvt mothod of makiac O-trapa, 
i.r., Htrikn tliarhr<ok out lu iJiiiwri, tnl it>iit (Ac MNW'iM*! 
Aii//iu tri'i/ a^atnat if.rJip: ihiM, mppoAt tbodtptoba4ill. 
you niiiKt makp tli« liiiiid Gin., lu tho raaaoo why Q and 
otlier tropo liphoii out i* ItccAuw tlio body ia too noTTOW— 
thai in, where tho band ia only tho width of tho dip. Tho 
conKoquoncc i^*, thut all tho wiit«r ttt driTca out of the trap 
li> hlliiw tlio nir Ui paaa, and thoa thia watiir in ur^»d ou- 
wnnl ittmt tho dip towmrda tho ontgv], N.B. — It w vpry 
iKtliloni thiit finy innrewatorciaobenphonedont ofa O-nwp 
than iHinnuiiiiHl wii.hin thodip tt«olI: tlierefom. whantba 
tran in wider iIiaii tho dip, it i» proportlanatflly nam 
dinU'ult U> Ifivior tho watur hdoir tJie dip i and 
if, oti tlio ulhiir hand, tho trap Is iiUi4< pioportioaabtly 
lotLgor, tho tiction will bop90t»much th»sanM>, anditmay 
be oonaidored nlmrut itn impMMbittty to siphon it out. But 
while, by thla ayatem of making tbo O- trap, yon, toagnat 
catmt, oTOOoma tho evU trf non-vontilation, yon nieet 
with anotLar Boriona difltcidty — namely, that tniM aomada 
annot voay-oK'OUBiDfr to tliv csWat thoy nhoululw; bvt, 
iU)Terth«l<w, it ia tho bt«t mpthod to adopt uadar th« oir- 
enniatannM. Tho only othnr thing to bo dono ia to have an 
ample fiipply of wntor to suit tha circnmatttnca and to pm- 
parly clRnni*.'^ thom tlinrou;[lily iitotj timo tbtro it oooaaian 
to tako thf tlikwiji lip, mid iiidrrd it would beadvfaahla 
for plnmbera to moko Ihi' a standinjjr rule — nwoT to nflx 
■> W .C. without cloaualiiir tho trap. 

A luoii tliat nniinot £x ■ clourt whioli aliall bo thoTOugUy 
Mund, rtinklww, and ainhon pt™>f, whothor it bo of the 
valve kind or KJniido hnppor withoiit %-<nitihition, ia no 
plmnlMr. The ventilating ia MpMiinlly for tho protection t4 
the nuuerlala u«d. and for allowing trapa to bo uMd whkb 
an of a anudlar kind, and which oro not proof againat 
(npbonage. A oaao h<M juKt oomn iirulnr my iintine wlHve 
aovatal eloMda are Tranirod tAbefitt4idup fur 13 mmtha or 
about ; it ia iRipowrihl^ to tnkt> a vent pip«i nbovo thi? cloaot ; 
lathiaany reanon why anloaetahallnot be &ied Irmponmlf, 
or fur tho ooGoaUia f 
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fo mms caaea you wfll Hod It neceenry to Bi a aofl 
pipe withont a trap miitahto for cluaela bavins <rB|M aa 
nhuwu al J, Vtg, b'i, when? thu pipe ia ahuwn hnuKrhod 
iiito thu Huil pipu; at other tiiO'caonly a abort Iragth will be 
rcquiMd to be fix»d at at L U. I^g. 676 ; thia i* wilaUo for 
a oUMot wh<ii« load toll iiijwii miinut be tued, parhapa (rMn a 
nkOQCtary puiut uf vit-w, Xv. Hut tlifa nooda n<> further 
cotnmonl. W« will now iirr^'Mil wiili our noil [wpo nxinjc 
with traiM. Kavim; I'lpluiiiiril tho mrthiid iif fitting Iho 
trap iqivn tlui aoil pt{io«, it n-ill hv time tu prooood with 
the fixing. 

Snppooa U U leqaired to fix a dotot trap on the find 
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Bnor iu> *howTi in tho Bpotiimnl nlpvation nt D, Fig, 3fl4. 
and lliat tin- *ilt jjlp* i* o came down the outaidf a* sliomi 
«t U, F. On the tame floor od whirJt tlio tiluivt in tu bo 
fixnl, wa elmll rt<(iuin> a bath, as shoTii at B. From Qt'u 
bntb wc hWII nuiiiini tho trapjird wiuto pipe (mo ^np) ta 
como 8ft. or Sff, ituwii ttie ouUiilo, A« ahovn rit K, L. B;r 
tirintfinK thin pipti (lf>wu the »)ft. or Sft. yi'iui bftlh emptieii 
qoink-ly, by rwison of the indHPpd niirrn'iit or drsujrht ; but 
natiiu), it will he iini'sroitivL- you do nnt nndtr oijy con- 




_^ ilion bronch n Tmtll.itini: or lUiy ottior plpp into this 

WVbr; if •!), tint dmuxhf Yrill !•* in!jirTijpl^'>il, ami wlinn 
in action an unpl«'iB!inl anA gurg'ling wliiiid will ho miidp. 
Hntc ■ irmull O'tmp hnving ftt k«iit 3in. dip mtut be made 



in onU-r to ptBv«nt §iplioi]U4ni, or my ImtlU' tnip irilh. my, 
4iTi. ilip mttv l>» uHnd witli advnutngv. cn>tnipB main not 
lir> u«ui. itioni ratvit U' on ori-rlluw nt 0, or o^ccwiw, 
ntiil a wutc pipe ttava th(> tniy or Nifo of bath utd W.O>t 

a> nhawn at It I ; hut itat\t^ u:\m Dt* ruiU how Irrminatt, 
llnrc nco nil the tnMtc pipe* Lhot am ncfvuunrY for- Ronli « 
jnb, ttiiJ now I want yuur attjaitiiin, in nrtlrr tiiiit ynti may 
inn for yooniplf thu (uivnntinrnii cif ttiin xynriim, Tiini to 
Tif[. 172. Thia wr vriU mill iiii i-nd I'lcmtion of the bt'rani- 
mcotioncd pipoi, BliowiuK tho Kinin^tnnont of diM^uti- 
ii«cti(>v. M i» tho toil pipe, tbo ovoT&ov fruni butfa, 
^l thtt woKtii from bitth xtfo, I in thn WMt* pitMt trigai 
r.lowt Hifr, N bitth wuHtij ]>i{>i>, und W tho mit pipe troni 
thi? Iinx (if viilvr rIciMit, no! lAiwrii ill fA< ntrfloM Fig. 334, 
nor ia it nftiMi fisfil, nnly by Mr. R. WriiTcr, it well known 
MUiitwy rniciDH'r ot the f^-->t nfauidiiix. 

Now, lot UK GXamitio tliifl synWm in n ntrictly aaoitAiy 
point of view. Thb noil pipe gvi^n dnwn, luid iu (liia uiuo, 
an BhowTi «l B, fpnit utiout (iin. l*Uiw thn narth nnd throuf^h 
thi> wnil, nnd i* witli a V jiiiKitiiin, FifT. tOA. branched into 
the dnun j>i|ic [aec W, luid nt dndn, T^^k. AA4l U> auBWur ■« 
■ TODtilatiiig pipe ; but ncitinn, thrro (ihould be oo trsp 
botwocii tttia uiid tlic intcrcoptor tmp [km cluvutJon of 
dniiniigp, Pi^- 3S7], but kt it bo iur-tif;ht from tlmj iutcr- 
eepter to th^ hi(,'hi!>it {Hiiiit uf Uiv miif, nnd tnnninato Mt. 
or toft. nboTo tliiH Inviil. na Hhuwti iit 25, -Jl> nnd '11, Tig. 
33U. Tho imil pipn in ulinwii in Fiif. :iS7. by tlie doltnd 
liiUJB near IlmJcr'n B, K. ThnjuRh tbo whole liim of ■iiil 
|ii]ie luiil ilminnKc. and fnuu the intct pipn at tin- lup imd 
of tbi- iiiU'n«'pt«r tnip, tho frgiJi air in •llnw-t'J tt> flow; 
but (jsTi' iniiHl tx' tiklusi Ui fix the frrsh air iulct {njw in 
■uch a Ritiinl.ion thnt if thn mirmit in rcvcir'iied it uannot 
oritur lbi> bottinn or olhpr pnH« nf ihp biuldlnp, eapecEuJIy 
if uir yrratiu^M nbfuind nr'nmil tJic biincmont. Bbke uirbun 
nf llitfl, fur a i^lum iwtioa ia oUnoat Ban! la talie plsm^ .vmin 
dny, nnd whou ti-iwit uxpcoto^ Oieat dunagc bo lifalth 
hoe b<wu oauMsI bv tliifl Idud ol tliiag, Jo oonaeauonoo oC 
Uin injadldoiu dabbling of many of tbo BoU-afyUd or ao- 
oallod MBituy nurjiuieri. Thei«roi«, lot nut Imnrw upon 
yon not to one tnis ayaU-ia unleiia yuu am pcntHrtly utfe 
nod ran) tlmt n htu;k I'urrtint uumot hiku plon', or tluit lk» 
fruh air inlet u pl»ced vut of thi huildina, or uwny fnuu 
under tha wioduw*. ■l^^tW' ntr KtutiuK". ^c. 1 uLuy lii>n> 
ndd, tlint. in ftt&at to avutd tliu rt'turu, of fou! uir f niiti Ui(«v 
vent ptpoi, lifflit mietL snd ciiJibt (Una have bivn raard, and 
1, Biysplf, have intniduiMid vury dclimto outinii, mfrcuri*! 
aod other frash sir inlet lAh-c* or flagin : btit Imworpr irood 
tlimr roochanicftl aolinii nuty nppL-ur nt llic titnci of fixing, 
tbey, at cortaiu tirnra, cither act on rvtordL-m or hooomo 
tAtsUr iuele«e, uud my oiporitnM teWicd tiw Ihut tlioy 
ohotild olimyii ht di*^fti*d'd. 

No«-, )«t IU oiiimiari thn wairta pip<», and be oar^ful what 
voii du with thin rliuw of work, far I ftiid iimre Iiflnu doiio 
by the injudidniM luo of dixruinnni-tinn l3iiui in )^KunriiiIy 
ktiuwii. Many think thnt bocaivc thuy Luvl- tliv riidn uf 
tho pipe ^fcciiinDct«d from n drain, thnt this in ull thst b 
rwjuirrfd ; but thin i# nnt Ui« cow. DiiKMnncotioti i> a puint 
•rhich MTJll ro^nim your pnHJMilnr nttftntinn. 

Fdt thin l<it iiK nnrniiwi Kijr, V,\, Hnrn wo luivn a iiiilo 
olevation nf two (ilii*ii>l tmpn, linth, luul wniih bnidn. Thn 

Ei]im nrti nmtn^rod niip.irpiit.ly in Ihp icuitr> tuannfrr aa thiMO 
I Fia. 3f(l, hilt with & wide diflnrenw. Tlio bath wnrtn 
f'pv in {"i^. 473 iii not trappod. Now, turn to Fi^. \1\. 
oro nil pipM, oxcoptin^ tho luilh mfo ovi'-rflow pipn 1, 
am bmuffht tn dixOiu^ into tho bottoni hrtoH, ui iihawn nt 
O P Q. Tho boad-dOTini p«p«, 8. t» lr<l tn diwihju^ ovw 
tlie month of ft piUytrap, uat A. Tiff HA4. Thio tnill? 
trni) KMn becomes coated with fllth, m nlao ibe down plp« 
S, Ff|f. 473, aud worse rlill, tlic water within the ^nlly 
tmp \n lit tiiii'<* Biiukinx. nnd the fiut i* lliut thn piivi* 
above tho hnu) bnviinf Uiii's, nnd wi thin utinlt in bmng 
drawn up tho plpp S, rdiI thn opdii iiiida of tlM Wil nvrrflnw 
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pipo 0, &«., 4iul » ooDtiaa«l]y boui0 cvnvcycd ialo tba 
Wklh. whtub atink oibm cauac* aura throfttii or diltlitherui. 
All uiis iBBj In Muilf BlMrtd by only lOlowin^ tlic txAppcJ 
pipes lo enloF tbo Oiwd, u at L, Kig. 4*;;. Lut Iliu an- 
trapfird oTcrflow jiiix^ bo kept 6vd or tix feet away [rutu 
tlie muutb of tbc licod, but nuido to diachiuxo pluiuli un-r 
Ui« oiMLU), us alluwu. Tli«n, rJivulJ any wiyicoBUi I ulUuvia 
^ria^ it M A Uiouitfuid cikaiiOM t<> Mm iint Ih^iL il wii] l^-^ijimo 
ouiIumI, or be asitiod cltnt avmy, anil tlio nluiln nmiige- 
mcnt will bo bettor, ^mn f Mipli* ivciiiiitiuiiKl rliij^ ovur iiiu 
euiU of Lhvir oTerflow pipM. 1 do nul, loi' ili^j' uf ivu bu. 
ounie aet fuat Jtut at uifi time they nrv waiik<il to art, 
mam ceipccuUy iu tbo wiuUi. Thu above diii^4uua and 
d«acripti(iiui wiU iiliwtrsta ovvryUung Uiitt ih r>^iiiml tu bu 
done, ao /at u r^ardj diaoontiootioii iti uuiitury pi iimbiiitf, 
but vontiluioD <n«loaot aa^ yui nmuiua to be uxpkuiod. 

Ventilation of Closet Trap*. 

Every al<*ot trtp, wiiulh*r it bo 1", U, S, or V, miut bo 
thoroughly ■s<'ntil*t«J,irp««l'(wtivGiif ni]inoiii[: luitiiiii. Sutib 
TentilBtiug' ptpw Hhmiid bo ai the a»ine niio lui tlie soil pipu 




fm. in. 

HseU' l^ey Bbnnld Iw fSjMd u c'jown «t R, Pigr- 475, and 
H, <», /, Fiff- *7fi, anrt <MkTTi^ by a Bopnraii' pip" almvu Uiu 
higbcstW.C., ice, or m ■howiiatai& ar27, ^. 339. Of 




wane, lliew »wit pipei R and H may bo b«n<*M one into 
llM othuT to Mive carryiDK up mpanua pip«, but on no ooo- 
•Hlwrabon ihouM tLo pipe H, Fi^. ITO. Ui bnmchwJ intoUic 
"O" pip* U. t'ig- *U. below A branuli uiltt ftum aaotbat 
olowi:, ur uuuHonuud'ii dop oluact. 

Unaanltafy Plpa Arrang«ny«nt». 

In diagram Fig. *;j, muy bo SM-it a little of Ud or iin- 
(Auiuuy urniugumciito, TUo ouU piiwj. are made tu ptua 
ikfough tbo bottom of (he ciaton, m sluiwii at 9, ud 
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flni<}iM with the trumpDt mouth w«at« T, and often aots a» 
a Riiu lo (Hjiivi-y ike Hiiukv Irom the dralii luto the cdstem. 
guppLUr K, FiK- *'•'". tu bt.' cuuiieL-tvd lo lliu MfOMv pii>e. S, 

Tib- •'! [»™ l^itr- iS^*]. wtii^^h i" u^nn t*i Iw fuuuil. Wlit-u 
vvu Gcmu) ticruH nuuli wurk, the V'st ltuu){ la iu with it U 
to out it uH ut 11, Fig- 4*^1 v>il l<tni it into imiiii- otliur 
counu. Thiti it is a huudred to auti if i>v«r kIKvmI. Many 
uiLMuiiiury pLupIu iur the take of cheiapuutui will have u dine 
of lend Mitilurvd uvui the lop uf vaaiM iii^w, kpuiliiiK t-uutilti' 
tinn. nnd uw tlie wwie pipe for deaneins out tlici ninU^m 
only. Whun thone mufto or «verflov pipee are cut oil nnd 
JUM* io di*uJuLrx4 oror a eiiik, talcD citrv tJiitt Ihu unk pipv 
and grattttf an uuve enough to oarry oft ali 0\i> wittier the 
ivaate jiipti will ueliveF. Tu purLittlly mi«'iit thn rvljove 
WOrd^ nnd Iti draw the pluiLiiit-r'!- purlR'ulnr nttniition, I 
qxiak of Xixi», bKaiue it has Ik.>couil- uluicint ,i Ki'rirrnl ihiu^ 
to fiiiil flutabcTB diBUOUiiit:l(jig' wiuito pi|H>A, iini) tiinjin^ or 
JUing lliiun over liukv, w that ou the puilinK nut of a wa»Ui 
MpD, thv >i»k bcoomoM filUd up, luul no inuiiiiiLt.ai lh«r nhnltt 
Mthe floor* bnlow. \SotU», all nudi wiun^' jiiiwii nhmild bo 
tntppi'd, OthsTWiw ibuy aut im dues l« «n-(y (^- ilink Irriui 
the nnk direct into ihu deUirii, u rery ouniinrm oi'iTurrmiiM) 
in cottage jiroporty, <uid nut uucmniniciii in IwKcr housea ; 
thcRrferotmpor taki; tliu «iids to luiuthcrploo.-, nuoh rMuitu 
Hie aroo, Jeu.] 

It oftaa lu^pODB tluil a trup luta to bo coumoc'lod diroot 
ki (1m Mil pipe, aaat FJ, Fifr- I'S; whi-ti ><ii<iU i^ thi^ raw*, 
and O-trspa are to bo uwd, the tmii Hhould bo main wiUi 
thi? *.\Ai2K top, and baiul h-n^huttoil, aud (lie niicl"t wnrkod 
lound, M thcac (iliowii at F, ii^- ^'''. Or, if hidf o-trv.^ 
biK UM.'d, llcjf sliuuld bu madt' lu]n,i'r. Ill fnJ't, ■vrUr.ix 1 utio 
iLia kind of ira^, 1 alwujB uuikL' Lhiaa up, mid with Imm 
ontftoce ituiUblfl fur tlid work, wliiuh goooraUj' uvea utio 
joiat. 

Cone Outlets. 

I have often had to fix clodct traps, hotJiO and «», whcro, 
byiiHuuin iif pxpijnuo, 4ti,, IIil- tnip ventilating pi^ios have 
Wn objiiJUil Id, and wherti titily uik- ])ii>u, at at J, Fi|£. 
4TS, and Z, Fi^;. 479, hiui buca curriud up tu the ruot. 




l)to.im 

Where eiifih ii the caw. make tli? ou^4p> 3C. Piii. 47P, cone 
HharN^tl. and flattini itn laT>n«<t I'lid lo fit tltc rtaok pipo. 

Xuu diti make it bavc us inufh nw an you like, aaBhown 
\rj Mta dotted Mm*. Such n pipn will mntilala jtias tnp, 
^ u/Vii hi<Ur thoJi h; putting in a small or 3-iii. unjiante 



ppo, but noTor fijc «uch pipt« K'luw nnotber doaet, or the 
top idoNKt K'tntuiga will tend to run Into Iho eono o< th« 
loweat cluect pipo. 



Rapid Flushing of Soil Pipes and Drain*. 



Wlii'ii raukiiij^ proviniciti for rapid fliuiliiii^ suitable for 
•oil pipo* i>r dniin.ii. I lun. whiirti i-i'vililo, u Giu. wmi^ivr aad 
iluj; HuldtiriKl iiitiF tho boturni <>( tb(> etslL'rc, lu rfiown at 8, 
■'ijf. taU, aud 1 take caiv to have at ItuulZfl. of tiin. pipe to 
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> Inanoh my vMtilatinfr pip^ ^f**, *^ shown In Ilia doU«d 

{lllaM»t'2, Fi^. 48IJ,Utl[lll|HI8«lULV llUlT} \i to tli^hifchiMt 

Mint of thu iwof • 4H crjurip. n tr'^''"'l*''ip'^''^'^'u^ i'*''^-'"' 
nha Utdobain, munt Im ii»i.-<l ioaiiuul uf wuahur nnd wwtUi. 
^M tesMa tot iixinx ll>'' extra atfud flug suJ Ciii. [li^w ia 
b> (Ximprnaatu for Uii> iulrv<lu<>lLon uf lhi» Mr, en tM at 
thig Bomo time nvt tu ipoit thu JruughL And naticw that 
tbo (rr«AtaM oate uul outiuu um ucoMitai; iu adoplliijf the 
tKpM floating nsUm, for if tliu {>ipe« below Q u« 
■rrangod to Iw Miurler tbun iliu duwu pipe Q RU, tho 
diHn[.-(w «riU be thai 5011 will hitrv 11 fuuntwu at tliu nvxt 
aiuk or duRol bauiu, mid sliould Ibo dowu pifv Ix-tTooii V 
wul L bo shorter Uuin (.•itlim' of tho abdvu Ic^if^lis, thoa thn 
iouQtAin will fthow &t B, and Tnom osiiM'tiLlljr huro, on 
aooiiunt of tiie iu>t oS. «r twabondHRt I K J. Wluti tlie 
tu|i li-UifUi i.i till) Ktiig U) slluv of ihia liirfT" vulrn, tli* ilifS- 
Oijlj' ii L-iuily gut over by n.<ditul[i||i; iJiC' idf.o of the vnlrc, 
or yuu cuui uitoii L-L-L tivur th« difBuulty by ■hattiiig' ott the 
w»t*r supply tu W.C, and u-iii^ * lilliusor vAlveite at B, 

. Kg. 478. An * tulti, llii_' dniiii }>1(h<>i how t><ii»gtix«d in all 

I llouwa afo 61n., and thorotun vvr^* littlp Itrtmi will be duns 
tiy tho spuuting up of tht> wnK-r in the lower pint of llm 
buuiM.-. Ttiln laiut Im 1(41 to t-Iii- itulgmuut of tlin pl«imber 
who unlure tli« pluv If vitlvt- fur lliv cl«i«m. I nuiy any a 

nttlre notiUair Imh uuui tufflaumt w (pva n guod iluah to tbo 

'Vhole of tho pip*w thould b« uitod. 

We have Mea how tmrn KTid soil jrinea are flx«d, alaa wo 
have seen the method of^voutllatiBK uie tamo, and now it 
will bo quite ait weil tor me to Show yuu the Aiing of 

^flloaclA, tuiil thu ditfereut [Uctltixbi uf lluxbiu]; thu nimm. 

Lead Safes. 

For dlagranu HhuwiiiK tlio li^d snfi« fixed, hc Figs. ;tiii|, 

4oii, and HI. WIil'D luiddiig the «tfim, be uarvfui lu maka 



At between tbo wuUa, or at !ot«8t should utanA ptut Iha out- 
iidonf the basin, uky Sin. or lOin,, and wvll uut uf the way of 
the closet Ivvcr; and chu dip pipe abouM tw Iot);!! huuu^Ii, 
lUidflUDkdowtLiiiurdeT tuittfwii j/iMi^ uiiA lAetopo/ihfm/c. 
ThuuutKoiiipfI> Ji, Fig. iH; «houldHtnobi'Lirin;ccnoagh, 
My not Jt'tH thmi !*ui. to 'iai., Hiid svmk imd diniicd down 
all round, so that ibe oroiflow pi^ may W opvnoi at itM 




Fte. 48L 

Iidot end, 3omctUi)c» Ibo top luad of ttin ntiii 

with lliMliiag*. Fivo p»unda lead muiwtm vnrv w*li for 
aaftti. Kiff. ^$1 illuBtiuloe juirt of 11 niifi; Imyinjr tho 
ftUjflu. bowwd op, and 1% 4sa, n siito with tho ibroo 
auulu* dii^-iutred. and H'lCrtuuly (gpturtiinK. For mothod 
of bowdng, ftc. a.ie my Hoof Work, next volumn. 

Hinged Flapa for SuTe and other Waste-Pipes. 
This ja »Lo*-n ul Fig iu It U Kimply Uko u flap- 
valte whiOi iH lixi<d i>u the cud of tho ouun drain (aw 





rta.lBS, 



Vlll. (.4^ 



i,lo tJin pmper mw?. Hljoiit Sft. by Ift. loin,, nnd from 
toflin, ilw.ip: they »]ionld(fn ngaiintthBlimk wail diid 
Op to witlua au tuch oraoof thefroDtrijer; themdaHhouId 



r B, Fir. ncj] The flap may b* aui^ br the plumber 
from a pioon of <cfpic, and aaUaed ob vmi a. biuKv tuudv 
of oupptir wJw, Ac 



CLOSETS. 



jnilMHifflnm tho mttlio^ of fixinir our aotl pipe* 
MM ta^Vt; it will now be time to i<xiiminr niir or two 
WQMts. At IilfT- -tflO wiutKvnthoold.vtruiR'hthoppCThaaln, 
and at Flu. 411 ws* wen a d(«idnrl impi.jvrmnil ; tills im 
Sliup'* pntpiit ftiwh rim horin, which 1h now oniv.-rAHlly 
uewl. At Fig. 412 ia to be wod tho baaio and trap with 



wtttw aupply, ondBt Fifl-. 113 utobe sMm a bwin lioMinff 
a certain amount i>f water. There arv many moto mob 
bnainiii ni Uio nutrkcC, which may bo ntvu at the ond of 
Uiifl work. 

I •diuU now liilroduM to yoiu- notioo llir valre cloaet, 
wliicJi bu* liiild ilA jioaitiun vvr einoo il waa iatraJaced Iv 
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Cnmmin^, in tho year 1*74, Thin clowt nhown in liU 
■peoiflciitioii of L«ti«i« Fntent Iiim n Hli<3o taItc Whk'. 
Aftor thin udhlos Pcommt, iu tlio y^at 17*7. ili^ u*otI loikt 
ballfl tu r«Btilat« iiii> WHtiir. lunl iiki mivm in hi* Hpucilioutiaa : 
" Wh«a Uic buin iw nmptv, thonn ballii lurt nnd truuuii tlio 
V&t«r to flow into it." IIotw it ih tmrUiin thut ii vbIvo 
miut have been iiiod (but this o\Mat u KimctliinfC likv n 
lAttinc, BC« Fig. 4!J0) fo lut to hold iho «rnWr within tho 
olowt bnnin, otLorwim irhkt woa ihs uxo of tho Aoftt ball*^ 
Then in 1TT8 vcuum Bramoh. He iatroduocd « clotot 
Laving twu vttlvMi, one tn ivRnlalrt and eontrol the water 
to tt)e boiin, tha otbor to (akn it avrnr. Ttiu i Jiuut lui lattda 
by Bnuoali !■ to b« nra n V. FiH*. I>i3d. It hu n gntund- 
in 4 in. outlet rnlt-e. wooden fnmw, ULdgondlow] Imix, uul 
la fitr superior to man)' ot thoso rniulo bf flmM pmfnwing' 
to Iw Uio aano) Siutary SofcLojewt of tho pnaont &ifc. 

Tbo n«xt iit ITudprhny, wlio iniid« llii? battcm mlv« to 
efant OB an india-rubbdr aoatinfir, tho iiloa liein^ to mdiwo 
tho oort and the ehanoeaof louraimHlKmldfrrit jtatiuid«r 
Ibe valTe. Co alio introduced n rcrr Mtnplc tur bvllaws 
leg^uUtor, aeeFlg. 2l!Gat P, iindnfUTlhi)kt.lii>«iIri-KulaUir. 
ee» P, FIp. 3fi3. Thetu »ro wmo few poinU whic'j you 
^lonld tnkti pmtiiuulAt itritiox of whou »e\faUi>lf vulva 
^MeU. First is the box, whir^h iJumld bu of Itni). Tako 
noUoe tliat all tho Intumnl part" ot vnlvo cluMtla nhuuld tu 
iiiad« ot Incorrodible tuwria]. To baticin witli tiva 
euuuntuiitiuu of the cloaet proporlf, nlnrt nt thn box. Tliiii 
ehoiilil ui>t luidvr luij cin:iuiut«noot bo mndo of iran, even 
tbou|(li it In otuuni-llf J, (or Uio idinpU roaaon tlult it i^ould 
bt only Urge onough to allow thn tqItu tu wurk ; luid if 
made of Inn, tho naterinl niLturriUy <!urtv>c1c>H mid tilth 
bangs about, and If enameUed it corrudoH o-nA chi{3.i aB iu 
lacgeacaln^ thus often oau^w the valviibttcrtoutof order, 
to Mj naihiag about the fUtnr uooditjon to vhioh it vuy 
0QOU miMt b«^»o. S»HindIy, tha overflow pipe and trap 
ia of tho KToatmt liupurtAiii'^tf, MtHKUall^ linat buhhU aani- 
fairiBiiH often are jrour inaatcro In aiKidfjiiig thovo things 
they Itnow notUog aboutprsotipnllf ; ofton rwNiiniiiiindiriif 
atiOD tliinga aa iiou doaeU and clowt bous with alo|i])iid- 
ont aroHlaw trap* made to (he vvry wumt ahapo, vet tbo.v 
olutler about Uk« liciu with i;lucl(iuu- Xf*th«r And a Rood 
shapod aoa-tiphoaing flf-tlt'StttH^ D-Trnp fii«d bolow a 
nl«o olowt.^tho plaoo thnt aiich n. tmp lOiciiilil Im fixud, 
tliuy wuiilil souDor die than fix itudi mi iirticli^, nnd 

Patent Valve Ciaset Bok. with unayphonablB 
overflow trap coinbinecl. 




no. 4»i. 



uvariabl; rooonomiri, and oftn iarin, tiint t)' '.^ i i r 
all trapa niunidy Ilia hall S, aad oftan by iIkiji ' "ii'i i 
P Trap (tho rwult i>f Igiiomuce! nhull be fixed, and when 
thia ii tho coav the luunicuta uf water often teatu tlw taay 



tmMaled, whoa yoi» have to i»Iy u|tun thu uveTflow tnpio 
tho oloeot, and whidi II of a HyuhoD nhntw mini, owing to 
wliat baa takca pluoo, bo Biii:hi.-d out, und tti» oiiniM!i]u«BO(i 
i> that Qvithurtran u of may umi. Thin ia well. known* 
and Ifaundnd* of clowt makers have tried all Morte of 
dod^ to roisodv this evil ; aoEne uain^ nlrea and ftonting 
ballA, Dtheni npplj weeping nipee, whiib whon Ute aupplv 
hap|wD* to bo shut off (and thia ii tliu futJil iiioiiu-tit) u 
notliing moTD than a snare. Sodio firrn-i parlially tnrin the 
tmp ill tha biudn, wimh ia far ironw. Tliv unp to a 
volvft cloaot Ixix ahauld bo lomyjiln/nahir tiud nuy cliMiiinif, 
0*1^ tufHitimtlff Uttyn lit lakt awoji at mveh vattr m Ih* iifpiy 
pijff Pan dilivtr. Suoh n valve uloaet box and trau, with 
overflow pipe, ii to bs seen at ¥\g, \&\. It will M aeea 
from the dinifrani that tho trap is furmod In tbo cod of tha 
loud box, and tho partition or diaphniKm in Aat, and bolda 
more water than the inlot pijic, cunne([aDiitlr it allows of 
all tlm water bnn^ melted from this part of the ptp*, and 
whii'h ndinita nt the same time of a groat sooiiTisg aotfen ; 
but wIktii tl)o sfTihonajro ia over, the water in thia t>^ 
jiiirt of tho bos falls bnck, nnd eDccluiully aeala Ibo inlet 
tupc. Of ooune this tiap ia htlml tu imu btuun ; but iiaa 




FM.«Slt. 



Fig. 48'^ illuntratee a <.-i>iumou vulrc otont with irat tioa 
And S-TraB for thi> uvorfliow pipe; it also Kbowii a wee^ang 
pipe from tnu Mupply arm to the ovvrfow tmp to mtm\y 
walvi afU-r the U'eiii haa beiei aypbuiu'*! oax, \m\ this at 
tiiuM. n* a nintit'r of tori, in uuuthi.T tnWiv.y, for what ia 
tliu UM] ot this pipe whdu tlie watttc im|iply is shut oH t 
ind this is tli« verjr moment tliat the d»ii)ri.'r acixce, thivo 
being no watel foFthoominf^ to pouiilvriLot t)io badaA^ 
alwaya prodiiood with auoh tnpa whon fixed bolow at to 
ralve ctosei;>. 

Some makers fix tho orerilow plpu on the wrong lide td 
tho doael box, at ahovru at 32, 5i, Si, Fig. &2& i the rtfect 
of this is that whaii the htrgv yalw vpvna it ahoota ■ little 
iratrr into the overflow trap, at thu siuiio lime solid mnttcl' 
in injonled and qiiiokly ohokee the trap. 

llitTivg «xplniii«d the nepeuity for auloctlii^ a ralvo 
rln*ot whoHu ovi-rltow traps Kill ri-slnt all ponitnUtjr of 
sypbousgo through svenr suuivo. aa wdl m being thoTuugly 
scU-oleMinDg, there still rvmain ituuu for mnsidcTiitinn. 
Amongst the fon'maot of thew i^ tu try the liability aod 
souikdnesi of the look : for this rut your ftngets npon tike 
top part of the valve, and tfy, with toniu fuiw. (o pash it 
down, nnd if tou rjin do so it is not setuid. Fan elosela 
aro also tttstcd iu this mamior* 
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H«-vinp pmvel tbe ]oA »t the olMet, next uiunfno 
outlet TB.Ivu by pulliuK "V ^ tiOMk to M» if it 
u full wnjr : drop iJie hanato. and notiw wlietli«r it 
luuiga u]i or <Uin*t aliut projiurtv duun. If ediher diuard it. 
Now Uiuk (at th» ■tatiUit.v uf ilie bruB wurk, aud »iiuiLiiL« 
du) iliali. This iiiay ii.]>]Mur ii f,'auil tltluV bit ut bnuiN wurk, 




FH. «>. 



jet H IBSJ bo U tUn u paper ; put your ftnf; rn undeT Hiv 
vdavi JQOI vjre tuA;' hav« botin doonivnl. but your fingcm 
wfll MOn dotMt whAthcv it i( n xhitm thirk ilitili or not, 
AlwKJt §l^leot the bimin Imviiifc u. ttmtjflit arm uumin^ in 
dlnct Iroiii the back and into n fliinh riin. With this iirm 
thmia i)uau>pr«]uirod to split the ftrcon. Imtiiiflviib ririui 
haring the ktuw cumliifC iii ftidcwajK, tltcrcia tliuubjv^tiim- 
aUastop. Nolir>« thu holiv iii llio oveitiov itnd tho M7« 
«l tlWKiTeiflow iUelf: tho IioWb ah'tiili! twin- erjual llm 
liod! of th* trap or owifioir pipe. Ni>w irtmuluu tin? 
bns, MM Fit;. S^S at 'JG : it abouldbe lend, wit pn«e 200. 
Exwnioolhc colUu. Fig. AM at 19. ThU alioiilil Iwiit linwa, 
bnt yoii may find it iroxi. and mads to naro cKpi-iuc ; 
tbouKh thij" dowt inuir haw quitu iw irtwd •'crkinniiriup 
in il oa our nitli n lra»« cuIIilt, u-nrtiuuly it in not 
ao ^ood. 



Re pal ring Valve Closets. 

tiR^ur the bqltcitti ralt-oiif u ralvi' iilonrrt., flmt nntietho 
/t joint &t 30. Fl^ 'tIM, ami tnui'Ti-n- the iwjitiuir plats Kt 
li fto.; take the acatinifiuid r/klvdofrtholxiKniiil itutina 
nev mblwrr riiw fA# nuv liieiitm ; thin rina mnv bv had 
ftum uny doM^^ltiftlBor, w fM-rkiiM it will miit j-nu'lu^fc-i- b> 
lirt hitii rut llin riniron. Wlwii i-Hiiiti^f tlin mlvp nm that you 
nmkit iiir r»»l lc»d joint iirrt'wtly mmmi, woU piittnnir 
imiitd the »xle. Mi"t fiimd'iu jiliimhcm take thp elrtact 
and mlvo Iwx wp, and «-nd tlii' lot awny tuT ivpuira, but 
thli will Bot alwny* ouit the coimlry worlniuwi. 



JENNINGS' CLOvSETS. 



Seir-Clo»lng Valve Clouta- 

IV, (87 WiwtmliM m -nlvo clnsc-t, wliloh after ihtt liaaiDo 
hiw t-vni lii.Jd up for a (riven tinio, doseaof its owji nt-fiorii. 
Thin in d-.inrt Hy r«aiuin of tht.To l^tinif a pintiTi «.oil oTlindvr 
■ttw'hed to Ihit It-vw M lUtown ut JFINVlNnS. 1' irt tlic 
mrlindtr vrlirrL'iu tlip iil«-k filtintr pintnii wnrk^ In a iitiit- 
bdI« fluid. ivQil ill II nimiliir itintinpr to t.h« want^ ])ir!i'i-Dtaii)r 
VBlrte Au-wa ut D B. Fijt. 637. but with cyUaik-r utlauhod 



to thp IcvcT (rf tiic clueet; ur inatcnd i>f ii sliick liltiiift tiirtwri. 
o nuekcr plate or disc wDiilur tx> thtwi fhiiiru ut Vig, flSfi 
uiid Fi(t. Bill mnj-bo >'Rip!<.>-«i ; or lJu>. niuy Ix' a'-jjcmplidicd 
ill many wnys, I bvli^ve Wiu. Kiwn, nf liluMgcw, w)i<, ban 
bruuifht out null).- nacf ul Uiii-utioim twlatinR tn wutcf jujmly. 
wiie the first to iipply a Btlf-cluainu vulvu to thu lever uf^tht; 




I'lu. UT. 



valvp ulosel. At aiiv rati* f hbw hini aome while ago, oad 

fiD Luld luu 111) wiui ttiu lintt to do so. 



Jennings' Closet and Trap in One Piece. 

These rliMctn are wry larpely nsed all ovpf thn world, and 
are excellent oloaolA. Vig. 1HH Is a ntKitiuuiU vivw showing 




Fio. 488. 



tliisoiitVt vnlvp X, uIbi> the trap aborv the Boot: it bIm 
oliowa tho ball tmp oa ihii OTorilow jurt aboTO the oiitJirt 
»Tdv* X. TI«i wiit«r ("ni'i'ly t« the olooet juuT bo worked 
by what is Imflwri lui Jorjtiin^' Tlyiltu'rtBlio vaWc wafking 
with a fldfit, iir tiy hu rc>f^atiii£ Tulvo Fig. 631 or S33^ « 
with uranka aiid vina, etc. 
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Smeaton's Closet 
Tbi» *Jii«>1. Tig. iH'it, in a vnry jfiiod (inc, nnd, if cun Ijc 
Mvn,tiiii<r >>(■ Mippli'nd will) wuhtmiiiiilflrtoJ^ntiiiifpi'. lien.' 
thi! ("ItKct htudn lit <i'iii.riit«l lo ft iil-iI imn IxkIv, in wUiiJi in 
tliu TnlvR iicatliiKt ttir <ti>'h plnt<'. nn.<l inill. It niii )•■: nci'n 
Ihnt h"t* In ittmi thn ovurflow (tttn',-h<xl to the pull lis in 
Ji-nnitijpi', but th<? tTAp liniw furrricii ik likr in ptlnoitilt' to 
Jvutuiiffi' impnu'iil hpII rjiiiitimufr bull tnip [m* fiy. liODl. 
SmiwUii: hiin muiiv nirtliiHlii nf Kiitiplymfr tlib i;luHet witti 
wuhtrli) auil I'ir'iiuiirtJinrj'i' ; Kiiiii-Uinrs fiTi tliit btiU vain- 
prindpli;, whib't nt utiuT linirn it ia wurkul with i-ruuku 
and wirva. 1 nliouid pKiar UtoM Jcniiin(,'>' uiid t^JmiMitvu'e 



Thu Pan Cl(t«ut hiuia in al*a akown ai 



Fiff. 461. 
BASIK.j 

Ttow dowt* an dirty tntcnullf, and nnl«« jvm 
hnnntaaa apcrial in«ttna at diuiiiin^ tlurm tnich as lb, 
Bnnnur linii lUTcotiid, thuf, in tny nnininn. «rc Ui Ix^ 
(Uvniivil, but lu I know mnny rf tof urnfl will &x 
dowld, and morL-ovt-r, taiuiy n,Tchit<>cU dn niooify Umdi, it 
is my duty tu spLMk tif tlniH wiUiout prrjiidirio. Kip. |W 
Iw tlie n.'it-ulu.tijir (Jvwt. 'I'liu iHuun. i* Himjity hoiblfd mi 
tilt top ul till- lunbtiiiiv, niid wlitTti dntnu mi nmr masi, be 
lulwu Ltikt It in tmldi'd vul4-niro<>f, ntid tlii' UitUiiu (ttii ot 
tbu bottu must be lix«st ctmtiul with the i:vpptx poa, uud In 



I 




duHL-b if tlin liiinitln fart Ttre Dot ao naaj, u I find tlut 
tLin p'irt bmoKiM fouled. 

Pan Closets. 

This oltiw. u( cloM?t i»vwv niuohiu iiw ftlwul Irtndmi. 

and. In lai-t, *I1 ovnr Kn^Iuid. Pjfc. 4l»l illuKtruIr* Uic 

.ngolntor ]iuii rldarl.. On ihir If'ft hnnil sid« of Fip. 41*] i« 

l^tn iUuirimtion cif thin oInaK ni-itb n fliit plato fur liondlK. 

^ On thn rtKht linnd iddo M lo Iw m-qu tliia oUwol niili mitik 

^ dink mid pull, it al*« itliutntOT Uio top |dAta hnviiij; » aafo 

lound it fnr hcddiog thp bMin Into. 

P'OF •Ntion of tho Fan CloMt, wo Fig. W4 viA 



mdt n miuuiQr Uut it iriD not tuncli. SonwUmm you wiD 
tod » ■proA.lor wnt out will) U>c hoidn, uid which ywi 
wiUlMwitoflK, Wlitt, U,w ie the CUM ciiiiply liiild tho 
•freaow omtnl ovur tJi« mippiv liulo, nnd jiii ngiutiat tlia 
nai. liPij with b round poinlrd bradawl <wnhe tlu ^.^ A 
luvttrf tJio ajnvuder UiroiiKh tliv M-rcw hnliw in tite htmn, 
nJlrr wMoh With tlir tnnjt „/ u lilc Ac . hurp the )wI(m to 
Uip mao of Toiir llsin^r nut* ftiid l^ili.. ; then cut c pimo 
nf ItMlJicT Jin. t,hi.^kn.-M ni.d frwn jtu. U> Gin wid« wu) tho 
leiiL-Ui uf tiw fnii or i.im>«drr ; tlH-n placv tin: li«tlj(-r itt tlw 
badtat thoKprvtdtifVt Iwtwmn tho nnottdm- and b«m, aoi 
put your K^cw^ tlu Imda bddn tb bain, uul acnw tt 
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lip with prftp*ri)f fittfaif? Iaath(<r wnatiera /it tlie ImwJc of 
tfift nut*. Should thti siitvadis tit tlif Ijimin u«) tiffht. theu 
•-ith n limp putty kiiifi'. l-'i^. 32, tiiwa Uir njuwadiir to (fiw 
thf! drBirurt water HUitjilv. 
Siimi! pluiiiU-Tii uje rid lw»l 

puttj infitrii<l uf )i.ikl)ii.T at tliu 

tiork of tlii> ^ntid^TH, uul, if 
prmpTlj- iiuiiui'uliit«d, it will 



Repairing Pan CtoseU. 

NNlinn tAkiiig up tlicHt ulovbi 
fur T>;p«iriiiff, somi- iiliinilwri tiiku 
the vmoluof ihn ci HiluitifT tnmi 

»tt tJiP Kilfu «f thi' cliiurt, nini 
the c'roniVM itr^ tlirit tht! rln»rt 
ia iu>r(T affiun fixLtl in iM coHiob 
jMNUtiou. Th'> profKT wny in to 
muKTCW tJ><» top pfiitf W of thfi 
couUiiior A. Vig- 2111, tlu-ii 
tharuuttlily cIimd tlio nontnini^r 
Dut mill pBJal it, ItuTiag it ia 
iUpoaU wB . 

Putting New Copper 
Pans on. 

Wlii'.u thiK Isju to In- Amit, c«ro 
must W t«km nut tu injure «r 
btud the azli% ftnd it i» doao oa 
followm. UnMinw tho tumbler 
pin which varka through ttir 
aunmod onak. llicu unticrev Uil- 
l«Ter, andbuidle.diMli, imil jiilliu-. 
and 2mt axie heKciuf;, iiiul umnti 
tko Mcond or back one tK> tlint 

takm out without bcndinif; now 
file or otl)vrwlM> 1dim«)i tiui cuds 
of thoTivviMaiiilttlceoffUioiiiui : 
n| aitiitli<-'r of llu- sainu sin-, nini 

W Mivfil.1 tij put tlic tn-w puti ill 
(ho pfidtion of tht old one, imd 
dMii the cnda of elio livoto for 
mldninK: uov riTct J', un to tiio 
ni1(>, anil iirally »n1di>F over the 
bnidjf of tho rivuta. wliua the 
clo«e( oan bo put Uif^vtluHr lu 

MvQPO* 



Testing the Mechanical 
Aotlon. 

To lfi«t R pnn pinwt, pill itp 
Ihu linndln und try itn Hmixithitdui 
uf urtimi. If it worku miiffli 
it in n'lt *rU mnde. Now. put 
tbe knuoklpA of the finiircr* into 
tho pan and prcu c'Liwiiward* ; 
if tlio |ian appriit, t]i4< imikintt 
Birauffi'iiifiDt in mipnriti'L. Thn 
fuin tihiiutd rnthijT lircn-k ur limd 
thnii iijini. 



pun aiLd latiif. t}i^ get n n'nw of tin. leaden pip?, an indj- 
oatcd by tho twii lincnat a S, und fit tlil« pipe to n.^iM'ivQ the 
hutUim part of the bmiiu, nud to outur iiiUi the trunk of the 




I 



Kid. 403. 



Conversion of Pan Closets from an Unsanitary I rfojot : put .11 into ibt p™ilicm exccirtinir the Mppmpan 

end aile, nnd nx uio inul pipr. Nuw, with Z of imiid hiuI 



to n Safe Condition. 

Fot thin l*fcT t" Fiff. *90. Tnko the- lni«n off niid top 
piste, thoroQj^y clean <iut tha «laMt, toko ott tlio copper 



I at ui-iucnt, til] the container ivil'd np, nnd Us yuitr luudij, 
wliuii yuu will liATo grvatiy improvoa ilH pan tii^M*. -a. «. 

WTJ BlUIkU co»t> 



Closets Without Woodwork (Amr txetpu<{). 

Thew ciIqmIs are nhovn nt FiK*. 492. 4fi3, nnd «94, naA 
are constnictad with » vjcw nf kvciriiiK the undornvath pArt 

Hospital Closets. 

Flff. 492 illiistnitoii n nlojtPt mniln \ry Jeiuiin>i», for lioft- 
pjtAlit, Ac In the bottom «f t>iiH clnHnt, no nlao in Viypt. 
413, ^76, A40, &c,, may bo «oon a iJinllitn' bed u( wuIiti, 
frhioh proTiMit' Ihn botl«m of tho bwin bcoomin^ fuul^ 
but in tliel''ijf. 492 thcro >■ to bo •wn an impcwvc-inont, 
whiph GanKintii in providing th'ii wnt<T-lw.il wilh a di.iliiml 
aupply of watnr, which nrgen (orn-nnl tho hjU fruta Urn 
wntrT'lHxl. There i« aim tlMiunal JimnKnnirtitcif Shiirp'n 
pattern fliixh rim round the lop of thin Inuuii, n-bich 
thL-roiih'Uy cIcuMoa tho iUim. Tboro ■sn be no qunliun 
Sboitt thu i-ffioioDcy of thia doMt if tho ■upoljr of watdr ia 
suHluii'iil, and in TiMlity nothing bettor can ui duunxl. 

Vig. 493 i]Imttat4« n doaet fonnud wtlli Liu? ttoppor anO 
trap : tht> lid It herv nhown up anri out of am. Imi cIumi 
i" rrrr (rood for publjc-hoiuo ir»Uirins-phiix». Fig. Hin 
illufltrittcii the cliMut with the MMit down, imd ■* vooa aa it 
in brought tlowu M bIiijwu, tliv w«i(c-r nupply ia itulomati- 
daltj tnmed on. Tlii' cl'iaiil liiu-iii hn>. little Fjiikc* on ita 
top flaniKi>, no ihnt l)i<i ntn'T \» nlmnitt ocnD}H.-lliHl tu pull 
down th« wRt iK-foro ho oui conviRUptLtl]' uao it, wliiuh 
(pxa tho supply of w&ter. 

LatHnos. 

Tliia lyitein uf watur uliwclii, w IDustralod :Jt Fljr. 
iW^ ia hat little hnciwn, wul, on muy bu buvii, cokdotd uf 




rtu. iM. 

aujr nitinbup of highlj' glu«d Titriflod xtonowM* or 
I'liiunolkd iron panii. hAving s large wmtor mitfant), mA 
uuiiuwstttcl by cjvit iron or good atonewar* pip™; m tho 
Ivvct end of (ho nmiro in fixod a diaoharBv and oTcrflov 
ritlvc, iccDcmlly pincod in thu sumsani'ii, nuutor^a, orfom- 
man'nclocct, wtyh in li>-pl iLx.^ktd, ho that tbcr«ia notUiur 
wJLh vliii^ uvtUdiupdwd ^i.Taim» fM.n 'mterftrtt w tamper, 
Thia ill uf iiiLjHirtannp in buildinpi auah lu m-irlrhnnaw, 
limatii: ftsylumn, factories, &c. l^e dlaohaig* pluff of 



I 
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I^trinea ahuuld be rtiaei u Boon v llio latrines bcoanie 
(Uitjr, or n often u tba vUcz ■vpplj' vlll ftUow, tlte wppJy 
g{ orhidi c«n b» nguUted by « nltn «r itop-ooclia 

In cl«uilin«M ud (raedoiB from null, these L«trinee 
un lor auperior to llis otdiBsry ny^cm of oMa Btid oon- 
tiuuuux trougtu, wbinh it b altnoai iapoMible to properlj 
nlntaw, and wbicli (cinulntiii^ ot(t a lafgo euriaM ot 
iiRpitriij Bui) AltL) is actually DumnfaoiuriB)!: tin Mcncli il 

]>lied bj Q- Jemiuiga. I hftv» mtdn LAttinne nmilar to 
th« above from tin. di&in pi|wi nth jUBction plnw to 
nxrive liopper baalDs, and Qn< plnir Kinned wiui the 
usual tin. wBitm' uid wasir ; but now the vliole o&u be 
bouglil rMiif taadc. 

Build«p«' WoHtmen's CloseU. 

nieM cloeete am ntnpijr I^trinsK, nuRifitimoN havinir tlie 
lope Jet dom Im-ol «rub tlw giaund ; at Othin- tlmos 



tbcae doopta tuv prorided with « Kaffold pclc for a M*t. 
When time is no pok mbi the men have to auuiflj^ mi^uat, 
wtuoh, to aav Ifaa beat, is not to an Engbaluuan, n oud%-«- 
niont BMlifld of rest 

I really do not wonder (hnl. liuildeiv adopt tliin Miuatlinv 
arrangMnenC mheu it u kuotiTi that theu' vrurkimni wilL 
otXien Maj iu thjeso pLacea for Uoun tuKeUin, miioldug 
and wantouly taUdnfr the Unit' away. I iiorKmBlljr han 
nuLiiy » liiuo moa a dosea men in theec placce holdis^; 
argniMBtiiforhoun lOgMhor, to the lost of their etnplojret*. 

Setting Closets and tbe Materials. 

When eoltuifr doaate of (he hen t^attt, do nut ujc commoa 
putty, as H Jvef^Stm tat tbe sBUner tiinf ^vm oil an 
offcmirp odoOT. vhkh arane people ana apt to take for a 
drnin landl. Tliu b>->l nay to nuiltvi tli*i putty it bvn 
r<-<l Umd and gold (dm, ai thia M>ta hatd and doea not give 
off an oUy imeU. which nearly all Otltw kiaia of pulty do 
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Then b a net variely of uriBalti in the nuirkot, oim 
tnahoF cleiming thia. one ■•laiiuiiij; thul, and thu other 
rrlaimlng someUiioir <^l»a. Irnt [KrliaiM ilii' RT<-nlPHt pniu* 
Iiaril7 is that nearly uvery uii« caii ■nnki' t-wh othrr'* pat* 
two, aud this being au wo may Uiki> it o-n an oil round 
afTiiir. K««rly orcry ome ha* bovm the pubLc unnala at 
railway nationa, testantaota, &■>., wiU ]H-rhui« aouo of 



geniwnllr tnipplled wfth a rimvie piansd leaden, conprr, or 
bru* I'iiM- beut, «r otbamrise BtlM at the back and winir* 
of I'Odli RtJiil. aiid govemed by a stop>caok, iqniidle valve, 
nr th<iir it luivsli-ut. Soono jvan tigit, wh«a ionBum of 
plumbi'm fur ihc lute John Jay, eontnotor for th« Hetio- 
[loHtiin Railwiiy, Onstl Ni>rtbem, and i:m(*on t«muBl, I 
fitted Kunip tuindrt-ds of such urinals, which to this dajr 
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Ifa connnnlinn with the rallwava are of the earn- 
I kind, and f omifd with elate, aflar the fashion of tliat 
durwn at Fifr- *^*'\ without Ihe ti«adlea or the cartlictiwiire 
cradleti nhnwn fixed half way vn. wrUch ore here iUiintmtvd, 
and will be oipluini^l aftcnriuiie. Suuli urisala ae tboeo ai* 



a» in exoGllent workinp iwndition i and bMl£w ttMh 
when foruman at Jaolumn and Shaw'a, oontiaotoni Ban* 
irtreot, Woetmluater, mmv xiitn'n nr cja^teea y««m »g9 
1 lilted a hu-in* quantity nt Urixton. rccldiam Sf-a. Quaen'i 
Koad, lUU-hau, and B«Uieihith« Bail'" ay Stations, whid: 
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I aoiiic A^r* Aift> visiled, and all nf wliinh air iu tlioroiurh 
irorlnnft ord«r, «howin|f *t onnn thnt tticitn Hiiiij'lu unnnlH 
for tuch {iitrpoHug, nr« iiut to ho Iwt «^ht of. 



The Ci<adte Urinal. 

Thia \a nhnwn nt Pip. 497, (ind wliiflh fnny be had with 
lip tin Bl T V, Fig. 4ys, mid may be napplied wilJi wtiUr 
tnroutth a umple Htop■oo(^k, ur bj- u Tj'ltir'B ur LumtKtt'« 




Kill. »r. 

vatto-pievmtinB' valrc-cwik, tu ahoirai al A £ F E, Fifs. 
409, ud «bo at I M X, FiK' 1!J» 




Flo. 4<M 



ria. 401. 



Tlitw; cTrtilio urinals may aUo bo nu^iditni with wfttcr 
UitixikIi a valve |^v<;mrd l>jr a trvjulu', aA nhown at 
Fijt. £00. 

An pnlnrii^d v{«v of Uio treadle [• ehavn at Fiir. 501, 
wbtoh mil)' Iv hrinfl}' daicriboil aa follcm .'^ifta top 
or rwrfflrntal nlata b, as mar be moi. Malted at tlw badi, 
■ud uDilcniMUi tltia top » nxod a Wdg^tcd lerar, wUoli 




flu. e«L 

in fnlmimed on tho pin B. Thia v^i^btrwl Iptpi* also U 
mada to ^vem th» water ciippt/ vnlv« nt R. Fltj>. SOU 
■hows the arraBaememt of plpna. It will In) reiulilj 
nndcntofxl tliul li; trtttdlnir upon ihc creadli.' of tw 
iiriiiu!, tlmt cliu pvual, if not too IwatjIt batiuicttl by tLo 
balioi''"<w>-iKlit, A, l'*ig- ISOl, will ddaeond, llmr'ibjr brinK- 
ing up the- ]ovt>r and woight, A^ togethnr with Uio spinS* 
of the wHtfir supplj' valro. wbeu tb» water will run into tlw 
nrinal diu-Ing the time ths uritial is in lua. Hen ta kU 
tliuC U nLM>!titdx necwtiry for a urtual. 

Tliunu umdlu utlaiaUi with trcadlta compkUi, toe abown 
fix«dat Fi^. 4D0»*nd Fig. &0^' tllutitnit«a t)i« unnal fVg'- 
496, as fitted in sootioii. 




Fid. sou 

Ik, G03 lA a front vifw of a rxadle urinal, wlueh la 
fisccTainuIiu- Iu tbat vhuwii nt Fi|;. 196, with Uiis diJB'Br- 
once, Ihat tbo i-aJin> i* fixed in thf hax. 1) K. wi^ k 
roiirulatop K. Thla *alvc- K i* nrorknil with n rod J ; tha 
lertt uf tbe ir*lT« U kvpl fmm t(K} iiuililiinlj cliMtni; b; 
tlw uae af the regidaUir K. It will bo manifmt to aU 
paoUool mm that anj* of tbc ncttuitini; arraiifiiTmciita at 
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tine vaUrr-TalToa belonging to either rliti^U or iirinnld thnt 
have Utlierto been or wilL w deHribed luiil iUuntniicil, may 




'^^m.^ 
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K> wmkcd ill with cofh ethfT dMortinffly oa nitcam«I»ne*fl 

iniiy riHiuln-; fuTUMUuiRu; Uiii drwrin riif. 530, lie., muy bu 




kiu. va. 



niiulo to work the rsjvo B, Fir, floi, or the lerer D In FI|f. 
6o;i, Sit. 

It it) uf tlio KToatttit uuporUnco that the vah-ts 1.111I pipt^ 
vliould bu liiorguKliI^ wiuJieil and ultuuiij^ ofUir fixieir, to 
]>peiv«ot tho paKnbditf of «ny dirt or Mhcc extrtuiooiu 
inKtt«r belief dqxiutea botK-een tho !«,«« utd Moti^g of 
tti'O ralve. bo u t« SToid any chuMW u( lniik(Lj|(n. 

^^'UHtl Atiag nriaalM groat can dmiili) \ir tnkni to lu*« 
pmiior (liuKiiiK iMTaup^nuntB, nnd. in Inrt.. fm kitiio plnoca 
ihc plimiliur miut eniplov wlf-octinx fliuliiuK ciRtcma, to 
W hurtnitiv dM^rlbvd. \&k I^jj. ai I,] 

On thu left hand cido of Fii;. &04 i* an on^lAr arinn], 
witli lipped badn, wliioh may hv virhiid hy nny nf the 
iKifurv-iaeatioDed contrivur.-^n. On the riirht, luind mAo 
<'i Fit;, fiftt is an aagulur iirmiJ nliiivinif trt'ivllo omtn^e- 
iiitut aa at Rg- '^(11> '^ *it Fix- '^^'''^ "i^ t"'" urinalB aucfa 
lis nrc sbuvm at Fig. 6W, but n<»t lipped. 



Urinals "Running Water Supply." 

Pivhajid <inc of Ht^e Blmploet kuida uf wntor-Riipply to 
KirvL-, cmpwiMlly to imUin uriimU, is the cirdiiuuy roaninif 
supply l)«it pipo as at G H. Fig. 5Ufl, nhidi, uf ooami, 
mav dertve iu supjsly froin utiy vom.'O. 'JTw pun B hahU 
u. LurK" Ixidy of wHli-r. niiil Itaa n ttaiidinK wni-tii tlin,t 
rrci-'iti-s ttu." OTfriluw, uiid *lii<:li c*n Ix" UftjiIforfMnptyiiijf, 
.1UJ iiuix- in 'H liiiimt. Tliu pun in Bdini-tiiiirii irmdo Ui 
empty itaeU nulouuiticiUly iiy iiictuis uf t aipliou or othor 
ti|tilviilciit fcTTdriyMiiont. Thli kind at urinul u gn^atij in 
TUf> in thr) piibliu buUdlnpi uid pliti^ei nbout I.oii(lun. 

'I'hu Itiui^ uf lulitaJfl iH^uerutlv dumi hr Hornwo, nndliy 
tlio uriiuil lu)pi T T, Fi|t. 4SS. Hirewi<d tn'a pluirgvd wilLI. 





m. Mw. 



Fm. nc 



208. 



UBINAM. 



Heights for Urinals. 

Tbo TOOpCT hclgbt rrtiin thit top of thr lip V Ui thp floor 
■hauU ue Zft., uml ntionltl n»t rvrr raccod ^. tin. 




111,. :o(;. 

Outlot of Uftnais. 

JUI nrinila iIuihU W prn^rty trnpptKl widi lu-lf 'rlouulii^ 
feut H^lmnlMI ta«P«> Bw^ tn kuuU o niuiiiinr tlmt the tivp 
can reuilf ^m fnt al to bo dcuicd out, wLkli can rvuilil)' 
lie dono with Hpirita of iwLta, et«. 

AQ pipes leading from itriiuil triLni nhniil<I tn <>f only 
rafBrimt bore to kmd thenwoIyM nlmtn by the uKj^irin^ 
action of the wntor— tbat in tn any, tlia pine ihoiilil only tw 
of tuffidunt nizo lo allow of the outlet of tho urmol and 
tbu w«t(ir Hupply tLenito Ic properly or fuJly- ftll up IIil> 
|iipt>, and sU n-Hal«' jilp>* tniiii uriTijila >ifiniilil lu-l. fut 

■Ipliaoe, In crdw thHt thii itcoiinng iiiition niny bo fully 

Fixing Supply Pipes to Urinals. 

Thit U bo!it donti as ntionn at I, Fi]/. .''H2. Hvro in tha 
■upplf •pipe, whloh U 1110(1(3 good to t.ht' urm ut tlia utinul 
bjr meuui of a piltly juiiit; ur u rcnlly kihhI pKu in to 
liaro A (lookct, O. aliuvrn iu tlw •vcLiuii, nitli (xintn: pipe 
aiiut P, to (mtcT t1ii> inlut, nod wh'U") n bi Ik' filled up w-itb 
red And whit^-lMid itn'l Dimply puthi-^l ot'<T ()i«< nrm as at 
N. Fljj. 1518, vlieii tlip minvUiti nul-lonii will bo pn>f><ed 
out lUid joint, maili'. O L, Fig. Al>l), l* an rlcvHtlou of tlia 
Mvket, but Itviit OA at O, U> aliow tliitt iIjl' pij.^.- iiiny bo 
brxKtgUt iu froiu bobluil, aud tlio «ocl(i.'t uubutuwhI nt tlta 
flaniro Ui nlltiw tlif iirimil lo bo IaIko duwu at any tlmti 
without dlMurbing tho wftlU, tn. 



Lavatory and Urinal. 

I^t 607 ia a faiTntaiT boain and imnal comliinpd. Tito 
nrinw Is moAo to Miring with tlm dour, and in imoh a 
■MHUUr tluit by tbo botiun of upcuiufc ttio duur tbir wnh-T 
•apply U opened, when tbc vatr nuu fntl-bont to fliub 
aiat thu urinal. 

ThiMQ urinaU am mmln tn vuit oltuuat e<r«ry kiiitl of 
fvinhaTS. luid oru miulc loft aiic! ritrbt Imudt^d, llie right 
tuukded hang abowti at Fig. CDS, the water sujiply at 
SOS hciag tin wa.tto from tlic lnvatory buniii, whtch nw.y 
bo mnnootod with rubber i>i]*»>, kc. 

Ki|r. 501) lIluBtnitM u nbiil-tip wall uritjii! for SKlntT 
in cflii*», and in pUtfn Uiiil will not iillow of aitch 
ap pankCiM bvinj; wan ; it von U.' wvd as a Hick, &a. 



Fi^. lilO allow* the Dritul tJim-d up, Theiv uriaala ai« 
niudu to IliiKh tbcnuclvM out niilomatioallyeTivy time tbit 
tli«y tuv opciud for uw, but uwiti[f to th*giiMt amoantot 
spttiw for iilluwtug tlittto tirinabi to i7liMt, tiwy aro ii " 
to bevuuio dirty, aud roqnirv con«t«tit atMmttoti. 




rtu. tor. 



Tig. &1I illutdmhis n n,;,. -:■;.] 

uriiial wkkh can be amli f ■ i;: u ! _ ....,___, 

asd 1 tnay suy Clikt tlio proviaiuu fui a proper t<y>t«tn of 



'i-nniRtlc IniUui 
'H'-ii as reqolMC.I 




antoiDiUia Dmliia^. ajul aii nrraui^'iainit of pijftn hdli< 
tOitiiifr peiiodio clctuuitiK and awtvpitig out all waates, tbua 
rranovimg. and pruvuutiuii; tliv ixwiiliility ,if nmr-tl from 
tho mvuniulutiiin of ntliiatiii a.a,i i>ottB o( iimmnnta. whirh 
a/v froi'Jjr dcporilwl hv Uriii« in noluLion with w«l«tr, iv a 
HToat diiddin-Htntn, which oliuulil ulwayi bo hold in ri«w 
wLen fixing urinal'', wluithoi' ou c hrffi or nnrili irsle. 
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CLOSET WATEK SUPPLY. 



Clos«t-P[po Stop-Cooka. 
When wlocting: slop-cwlH to Ik> uiwd on p^pM in ooo- 

•mly Ihnan having n. -rti'iiiK-hf fiill-wny, JtTinwn AH n, "Foiwid- 
way ffTonnd in filop'CUC'k,*' Hhuwn at h'ig*. ^13, dl3, 614, 
S)0, hi Bnd A17. 



Stop Valves. 

On nfercnoo to Tig. SIS, tt will bo Mcdij obaani th*! 
tho DAntinfc It b> to (miMnx'tcil tlint tliv -mUr ts ft1 K* U y 
■9t«.nl<<d in it» ikiv>^rTe<v<. 'or ih«He M4u»iLat — It Hnt atrikaa 
HRuJiKir. tliM piinil.hie W, niid n>bouniIii from iluire to Ui« 
Ixptluin Z, trnrn /ito&, iluU'Cv fram 6 thruuglt tht seatitift 




Vm. ME. 



Fl'i. MS. 



Fm. tU 




Put. Sld^ 



Prr. (!«. 



Bow K«y Oooka. 

F1^. !i12 illimLmtnx nbow-ki^y ntop-MK'Ic. ThsrMMafox 
flsiijR htiw-kny stup-ciH'ka in in oriliir Lbut thCT 90^ 1)0 
rcodilj lurnc«l H-ith n pi<i^' of inni, <&& 

8quaro-H«aded Stop-Cooks, 

'nia *tov-orV i* illiLitnitnl nL Fitf. £I>1. Tha naiuan far 
flzillf men ODoka in tlmt Uk<t cun l>0 turnod oiily with 
k MftaiMr. Thin [ir»vii-tit* thnm hninj; tnmnd only hy 
llioNO having thi- pi(rhl to dt k". Fig. Alft i? tlils st^p- 
ouck wiUi titilou for mwwunecUnK tlio pipsE whvn roqulivd. 



Cputch K«y Stop-Cooks. 

TU* Id ilhiRtnitivl nf Vig. Alfl. Tti« objoot fornuUiiff 
tliio Btop-'uirk thuK i* in ordiir that Cha cook may bo turaea 
fnsuly vitli UiQ hnint, Init niif.h iinokn do not irorlc caey 
past jin in Mm. F^if- SIT iUiutnltatlui gTound-iD uwk in 
oeotlDn. 




Pm. bU, 
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B, and np agalaat T. Iiaek tu D. fr>na D Lri X, and fiitn]Ij 
ouward nbaag K. Kuw thia difv^mm lund Liplojiatii)!! 
tLhowH divttncUy ttiat tlic water linn ti> tnkrt n» fnwor tLun 
MX ilifforcmt nharp corvo before it caa pa«i out of the nLij|>- 
valve or oock ; axxd, ctiriaui «;■ it ma.y taota, the ithnll hu-iI 
Matiaj of tUii ■tup-rolvo ia tho rau gviuwiUy ndnptoil liy 
OUT witor ctimTinftiMa. 

FarUUT im I Hhull uiva tJin full pnrtiitiilnni nf a [iTaoCiGal 
tMt of tbu liina of liciul-watcr by thn luto of sunk atop- 
ntn» in tovn and otittt wntor nupply. Vol. 3. 

Iio iMt-DUocd itop-valvo, 



Vig. 619 lit an vlovktian «f tlio 




Fill fi]!». 



ahoviug the rtuffitiit cap, the inonrDs on tho oap, and tlie 
tiiiiiod endu- A tho inlet, C tic outlet. Fijir. 520 illua- 
t™tc8thiiw«l!.kn»wn(3hriiiic»i'Ki;Bli>!>ntt<'iIpntoiit|No.IO,837, 
A.D. iai5J, Kothuriism 8li.>11-patt>.<ni cock. In the top of 




\ 



vio. tan 

this AO«k tboro la a amall mrt tenvn [on tli« ri(ftit hanil ridpl, 
wbloh prevent* the top from imnrmwinir whdn tlii> inMndl)} 
U bdag tuniMl, and Id ihli coek mny bo wrin tlin nnliiiruy 
stuffing bus aud imt, Somolimo uiin tttuifintr nut w >cb 
witU a act aciww, to prcvout it« LuruiDic witli tho apiudlo. 

Double Shutdown Stop Cochs. 

Thii cloAiof oMk id Ulu-ttrntod at Fifi, 521: ft in idinpljr a 
atdp mdc liunii^ a Kw.imd xciatJni^ with in^)iind-in pluK. 
Thu uliiocit fiw fljung tbii oaiA in plain U> practic--(it plumbers. 
The uruinary ncmiv-dnwii c<n\)t talre In madu of tcnth-or or 
rubber, which after a (cw rr'ar* Iwi-i^ini^i pDrinhiicl witJi the 
water, etc.; »r, i( nc>l pcruhed tt ie t«a to ono that a 
stouU pi«ae of tU'iiu ur wiincthin^ «lii>> vrill bi^ founil undn' 



the valvo whpn tt iowauWd to LeuliuC duwn fnrropaira, oto. 
'ITiiii oatimly pn-vonta iho uii)i' bL-iuK --uildiavd, Imf. if yon 
&nt doao the atop-i-alre vritli tJiu gruuiid in plug, nod thca 
t<ik« tho tu[> (ilf (uid dean uut thu acatinK. or if rcqniredj 
drof io D new rubbar valve or piece of Leather on Uie ol4i 




rra. Ul. 

»Mie, yuu ran malce em* Uint thu mnin will be "hut down, 
whon you eon go atraightfanrnrd to work. Thin (rack ia 
niuJti by Muwrt. J Fell Sc Cu.. aim by Huywaid lyiar, bofi 
wiih the vulve woiUngr frum bolow, it ia Known aa B«aQli'*| 
paluit, 

Olaphragm Stop Cooka- 

ThiA nK'kia tlliiritmh!il lit Fifc. 1)22, tind in known im Lam- 
bert nnd Curtcr'npiitoat, S,i'A. of A.D. 183^. They at« u-ry 




rm. US. 

larKuly u>»d all nv«r tho world, biitnwiiig to tlia diaplmgia 
bL-in)f nuuhi of rublivr, it docs aot last m Img aa VMt oocic 
uadu with tho atufliiiK box. Of ootuso £4uabcTt8 maka 
Buoh atop cocks oh ihowu at t^g. &30. 

Straight Full-way Stop Valves. 

Should yen rttiuim a rtop vndvo tn fix nn ii Itinffth of 
pipe whcrm the Htn'am Hhnuld tint he nitordiHl, fnr insUiioe, 
to fontilain jntii and th« likn, or in pliioM vh«ri> you want 
aQ the wntvrthikt a pipo nun ipvc, then rt'n.Ti to a properly 
«autruet«d cwk or vnlve- I-'ifr- m illimtralea dim of 
Waraar'n, whii-b uro tho b«at to bo hod for xui-h nnrpeaee; 
In faot it in tho pn>piT iliapv to mike n Htop-valva for aXl 
kitidi (if viirk, uiid -u-tll Ixi tvmdily uiid'-niloiHL by rafneoog 
t» tliii diii^trBni, K ii Uip urditiiiry iiptndl>> iuHnir nn end- 
Inu Mirciw at the Wtoin, whinh rnirka tho qimdrtnt B, 
atul which, is its tum, worka a vnlvo D, which in bmagrU 
to bear uptHi the i<?atinK at C, when the water will b« 
ihut oil. It will In- Mwin bv nfennoB to the drawinff, tiut 
by thi* aimplo mutliod a dear wator-way u ohtainctL, t3j« 
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dine bdng drawn i>y tbi' wmw ur wonii ttitiwly nut of the 
wny; thus iiU Uu- tulrutitiigi'* of the urditiiiry iiliiini valve 
nre obULmi.<d nl niticli lew oont, mul t1:<- linbilil)- iti wt tiul 
nml KVt out v( urilcr cudrvly i»liv-iiit«l. Tlicy iiro iidnptul 
for Hi wtrpHMH, tov hot or fild wiilcr, und i-<]uii!lv i-uil«d 
for hiyh or loic prcmniiV'i nn-i in PAsn nf twml iif nijiHir, & 
new TulvL' KcaL cuii U' {iii|iliii] withoot n'moTitig tlifbodyui* 
oaw u( tliii ralro. 




Kin. 133. 

Self-oloslng Stop-cooks. 

Fip- B2I illii.iTnt«i LniiiU-rt & WHiito"* palpnt. 1.83C. 
A.D. 1ST2, iidf-Glo«ug atop vulvi?, fur fijuui,- tu umala. 




w»l*T plfturt*, rto. TTiMMi TiUvrn will tic apoknn «f Iirrf- 
iifti>r : tbcy ln»y Iki n'^ilntttl In ^ivi* fmm linH n irnllnn tn 
wliatcitT qit&niity miiy Iw dLwinxl. [jVIsti w^ F, lift, ^ia ', 
llio princiljlr of t.liU laltirr im<!k'it w«rkiii(r in nlinwn ai 
\ F, &*>., Vie. iM ; also bcv Wuto rn>vnit«ra and WhK 
Pnvpnting Vii'thi ildiI Coeloi, Fig*. GSl, 502 mid ^33.] 

Closet Stop VtLtvBB and Cockfi. 

Now w« WW upon the nubjcct of nUfp-iiuokc aoA vbIvcBi 
I will lirtinoed to c»plniii sonit- of tliu elonct valvm ■wIiikIi 
•re in Qin murket, thougli tuit "iii' out of twotity nliunhnn 
will over ircl II I'Jiutitii til tUopiniffhly invrvl.iKiitii tlic whrtLn 
of thane Taivci", ijtln'rwiiy timti IJinniBli thr innlium of my 
writinii'. I tlurrrfnTT' gitf thcin ii pfncr hi-w in order that 
hu will bo nhlc to tcpoii luiJ Hk. nuy of tht-in, iibould hn bo 
«nllid ii|ifin to Jii m:j. It in B fnct tlinl thp plmiilinr nnvtr 
kiiuwH U'forn he in ■"-lUlM into n utrfijigii himmi, wlint kind 
of vbUt liii lirw to pnpn with. I niny mill ihntlJiirm is miit*i 
M inijirh akill n-(iiitnil T'l niAiiii]/i' .inil n'pnir ■nnifi «if utcuiF 
Intrirot"' vnlvrrt an ilicni it in »ny iil.brr hrrninh of thr 
plumbisfl triulc ; thcrufurc ilo nut nm over thum lu thootrli 
they yfuTc too iiiJ4jinifli;uiit fcj cDKnffc yoiit fiioutcbttul 
nttcutinn. B«adiji»«, tbdronphly nndrrctundini; them for 
nipiin, «itr., yim will find tlmt by having a thuniti^h 
kriowliilKT at lh« many cliflcrptit kiiIvbb. yua unn often 
BflixTt thnae nUNit mitublr f>ir th<- fliffrn^iit wiirk ivhiiJi ynu 
way hnvo toffxnmta; and im HUiitarv pttunhiii^ rvry tnuiih 
dtiprndn npoii ttio pJiUBbor'f kuowlc^go vf Uu) vtlvca moct 



mrilalJi' fnr hia wnrk, tt in nnnt^or reoaim why I Jwold 
tlioniiiHlily (explain iind illiwcntA tk«m In tbia work. I 
will Ih-irin Ijy intiodiicine to your notloo tirn atoiil cook ■wiih 
flnnjjrd lop anil ntulBnif no«, 

Stop-Qock kupp1l«s to Hopper Basins. 

TLi' Si-ji-tuck at P. Fin. ^26, in <nic of T>lt»r'» Wi 
uul pnitl>.'riui, but far tJic prCMcat puipoM Ivl us " wpi _ 
ta be an ordiiiaiy ttongml vtop-iMmk. V<vu« 14^ it wivdw 



-J 
» WiMi i i M 






ua^ual mctliod to Hx a nnipic >top-oo«k J F, na fiboim at 
fijf. .125, nnd S2G, for thi> ■>ip|>ly to M-rraiitii' o1or-I«, 
ttnii, ill fiK't, wjitir thniiuiudH iiii'*)iii lixod t» thi« ^Uy, 
moit' impi^criiillv by |iRi\-iiiiiiiil pltinibent. Uiult-r thnw 
rin^umni imiTo I tliink it will lio nut diiI of pliiLi- in uuggat 
tlir l«'»t. mrthfitl In ndcpt in tlxinK t(n.' hhiiic. fig, 
S2-I iUujitnib* u boKiii with the acwn'nlinu of ■unp^ 
wo now havo in conndcratioR. J ia a f«ll-di)wn Itina of 
hinged hnndlB, nu imlar([rd rjnw of which is «hovn at 
right h«n<] nido uf tbn diatiTTLiii ; F tlio oock, B ISia. 
(or nbout) of leail pi]ie from tho vtiak tu tbtt una al tlu 
bubii Atii9pultyj«iiit, Et]i« supply pipe. Jt tikj riililj 
bo Boon tlut lay Idnd of 000k uuy 6u vxi ; Uit thorn 
(tasantUy MilDotc4 an ((round-in. Cfow, u boone trf t^ 
wiiTfir ri->mnatit''H liui-o rniicd un nhjection tO lli» mwof tlbo 
«to[iiv)i'k ftir iiipplyin^r cIowtK. on nopountof ib iwit hniag 
Abmlul«ly mill iIinroiKlily •elf-cliwiii^, tlie «)ntin|[(«rr 
hubMn partially ini't by tiiin|rini;tnuittiet}ie"Sln(i1-ooc^, 
uid offcfftirDly by tho odoptian of l]io valrtw, Vigg, 
Mil, &L-- 



Stool Cock. 
'IIlIb in fltlod vitb a piill-up Icrrr and puU, a« diown _ 
D B A| Fig. i'M, UT the »anio oiid may be Moocnptlahed fcj 



1 




tho me of aiFlf-c 

tho dlftphmiTHi or tb» 

soe f^. fiCt, fiS4, *«., &o; 



fio. dW. 

Mop or )<i(>'Vft1vi>. wurldnffoni 



piston priuoijila. rat 



CLOSET VALVES. 



aid 



CLOSET VALVES. 



I 



TalvM ahoold hnv & oImt vabn- way or p«Ma gti tkrauirli 
th« icatbig, and the valvo >li(iiild lift at loMt iinU th« 
hoij;hl wf tlut duunator of the whilt WMtu^a ihraiigh the 
wwlinK (for tJio pmppr lift of VHlven for tiw diwliarKn nf 
Utiuitlvit in oiUj-cmc-tliinl llii; duuiitrUT: ihw. liowever. 
hu uotkiix to do do wiiti iLu oa»u in puuitj. The innUMii 

the Icrcc of thiT rlniu-t-vulvig Iwgimi tu dvncctul Hit valvu 

bogiiu U> flcM*!, HI Uiiit ihc hifjIiiT iho vnivu ■■ Lifh.'d liuf 
loBg«j- iriU th« wi>t«r txi Blloired to run full Iiuni. 



I 



Stool Valves sometimes calkd Cottage Valvoe. 
Ttip bcKt kind of valT« fat fixing imdrr the xut of a vr.c. 
ImiliawR lit fijt. .'tij. U in kiiowu la iim tmie hm tliu 
RliHiKvntr)' with rtnfllii^r-loi, oiLVplini^ llml tlii» diagruJii 
i>lu)n-n nti tRipn>vcm<<(it at M, coiisirilina iif thi; xtmkiiiii 
BtaiuUnl ioitcad of Oa ln-ui); fUud [wv Fij;, 1)43], Now, 
*«* it & Rxod iilAiidaTd, tbu piii at P, Fig. iltT, ™uU not In- 
oaed, l)tit Ihii liiror wonld tli«n alidc thruiitfli ini L-yi.' 1U4h1 
DDon th« siiinilln D. ns in I. Fig. Hi. Tho pana am tw 
ImIowh:— K. Fi|t. 627. ia ti)o l»ver whiuh mit4mtea ai^ 
gonam* tbo ralrn. A !« tlw inkt. C tlic iiiiliiLrubliin- raire, 
RMting fifaa tho M«tiitir, J) tJiu »viii>I]i- wutUntf ttiruueli 
Elm abifBtif(>lx>s F, but om}' oiIkcm'Jbu \-k uuide to work an 
Uidinmbbcr or aonut othiir floxiblit diaphragm. In Uva uC 




thi" KtTilBiiir-bmi (ntijnh wilt bo flowrfbol anil illimtralcd 
furihi-T oil at Til!, S43); H iw ihe (iiitli-t. wliirli muiit l«i 

CnntJK'fnJ liy It iJliirl, pim- 111 pil»r fini IT K. Fi^T. ^I'lO Slid 

A B, Fijr. fiiR], iihunt ISin. liiiir, to Iho unn of tlir rliwi- 
t^aain. Thin coiim-ctiriii i* uninllj- inndi- with n pultj- joint; 
butin •ntni> itulntinx. and not iiTifnv|tiriiHr. is c*ff(>[>t(yl hy 
n juroju-rly-niiide »oldi'ri'd juiiit. Tliwi' fittinim arc f.-vDi-- 
tmUj att&ubnt tu llti? uprrwliT (IhU sjirrmliT in liy *)ni"! 
penoiit mtniiily jdi'iiC ii fun: tin- pnipir titl' . Iiuwi'Vit, if 
•'■pncilcr," (iwMnunn an il MTti» to spread out the vattx 
into a lltin laytir w*vr t)io atittatv ottx tL« kMiii). 



For tho inethud of filing lliin Ynlru, aw Fig. &50. Tie. 
iVJ iUuatratco tlie viUvu with lagn E, for auwing 1A« 




Piu. isa. 



nbv tDinwA or tviek, ka., la ihftwii ai E. I^^k- ^i'>- &<!■, 
or aa UwoaMinay' tw, alaa tlM iliah li, uiid jmlt an tixcd. 

Fi>r ri^idirtii^' i,lii:< nlmvi.- vnlvo, fiiBt take sal tbo Ii'tit hy 
takiue out tlic pinn, )'. (i, Fiff. 6:28, then unacmw tlw top 

Gt VUCb W Kmotilluv put toi^rthor wttli lliiw or funr 

obeMo-Iicwled aemwa, aa h^iovti uC U, Fig. a IV: thim take 
out tli9 ntlva and ro-rublKv tbo Mime. Should lIiu Htufiiuif* 
box, H. loak. than USm out tKu old packing, Kiid Iil- xaraful 
not ta tipail tlio laiLtluir wuhara (if io fit iiuw uiitv) ; thim 




rjt- 



f 



riu. Ara. 

with aomo wcU-tillaweA hi^mp wrap it neatly rvuud thu 
niiodla uid I>rwa Itf down iulo tlii> MufHoif-U-x, Put ou 
the lop Icuthvr waahcr. and «*:■* .Iokti thu naL'kin)f -nul, 
tint not (■«. tight, aniv jrnrt unfficK-Bt Ui mato it «alcr- 
tight, and nil wiU Imi "riKht. Whi-u pnrpwinir tbu Ooii^ 
dnwn with small *cr«w", do ao oveuly. m.. piil the twrowa 
ill all lofwo, and ncixtw i-m-li »ra«w tfquidly. 

ScuatTtinica thmtj ralvn atti filtwl with n-tardinK loMnan. 
baa, iMoli aa a imp-lcothiT. 4i>.. fir whioh mm U T, 
Fig. 630^ whiiih Kfmaonla the «une load of rain, o&ljr 



211 



CLOSET VALVES. 



tliRt It biui uaait ndditinnal wnrkuiff piirb>, irliiub. in my 
opltilcm, Mbould he fltu-d (or t.hi'ir iiiiiiTuk-nt] to evdy 
cjiuirt ; thew [luta btp for thp purpow: ■>( rclonlinK t3ni 
dcBvcnt qI tbo lorci It. Thia rtuirdinK lacvhiiaitaa u 




1 ' 


.^ J 


^ 

c 


V. '' 


'—^ 





tJ 



Fia. en. 



ampljr a soLiii Tiiatun Imckol, or wimrtuntt au lodia- 
nibb^r or utLcr lluxilibi dinnhm^i u mibulitutul ; iu thi« 
^iB^rain is nbowti u (.-uppcd buokot U. Tho actiun of 



tliu valve it, tliiit thn ndnng nf thn lirvtrr R brings op ths 
niaton-tod or Kpindla D, and with it tha inrtsted cop. 
leUlmr or bockot I* ; but, on middi^nly drpppiiiff Uu lem. 
the Ytin T will cUwo luid pturual the («o quSdt raiuTn of 
tliu wkbor tma heUtv to abora tlie buokot, bo that lUi 
would bwp the nlrc VW alwKjv snt^odad fmn uS rte 
aeatiivg. Thia n'oulil n-iidur tlii' viJvQtuDlanif iu)talIow«i 
td dciuxnicl ; but to (xiuutHrnvt tliia eontingenajr it li nnial 
to umjplcif a re^latur-ciK'k, ur nomelJiitig equal tberrtc^ 
ride Z. G, U tend clcvatimi) Fig. bA] ; thi« tap, or otber 
rrindator, iv(rul&tcB to Uio gronteal nioatj iho fall <4 iIm 
Ivvi.-r, iil«» Uic rultx.* W, 1^'iff. 330, within a givan tine, antl 
in pmportinn tu thL- opetiio); uf tna TmtiT pmaiiiftn tbratdk 
tho tap mill from buluw to alwvn the piston. lo thla dia* 




Fid, MZ. 



gnan tho vuJto i'» oonTPrtnd iiiio a waKU- praT«tt«r1 
alm])loura of ito •■boy's" Hix^kurE^ Fig. &S0, wl' 




ru. U3. 



m^g Um apuidio D, and tho tuelccr £, takw op ttio Hh«- 
diiih and wiui It the valve ; this toIvo nftor a few aeoooda 
drvpa off ayoin. aud «> i^loaM the rslve- Matin |[. h'otioa : 
En &b oam B ia thu inli-t aud A tho ootlvt, in oaAx tkol 
tW ralva mav be cIowmI br thu prwauro oi tlio water baUnd 
It. The robber of the tuIi-u iu tlda oaao uuut Iwvp ita «dg« 
bound down aa at O K. Tik- O^i tc tmi««4it Iha edgie cl 
Qi« rabbaf beloff drawn lliroiigli tho valva aoatiitff. Caution 
— Tho Milder unaufruiiimt in Fig. 630 in tha mibjpct at a 
rRlidpntpnt.vid uU the other diagran»tuivin>r this npptimnrc. 
Till- Aaa b1» iUuKtrattNi the mtardinv mnhimiKU t' 6 E 
Rxod bclvw Uu volvu i tLia kind «f ntanlw haa becu tc^ 
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US 



I •xteniarolj UMd in olosct irork l>}r iriulerha,7. tt is bIm 
I to Iw aaen in Cumlah Htoam |)iiinpiag: i-nginis, ari<t u 
[ koown by tkn tiUo u( the "CiiUiniLl " (cMfa "Bijiiniii uq 
Itfao Steam Engine"). 

Diapbragm Regulators. 
Slg. 5H illuatnitci thin rrtnrdiujt inci-hjMuira U iil&nli< 
i.fu4iu«d hj 0. J«tiiuugB and iKiiiic otlion ; but, ioftead of 




{Ch Iwinir dcnio bjr ttio um of n rifH'1 pston, it Li lien » 
fluxiblii.- one [aeo D) ; F w Iho eud wl the lover. E the 
mlve-spiiKUe, B the irtlfcf-fAlvo la allow tlie dlaplingin tu 
paM MM iray withuut lusdnoLit, but wbkih afUrwturdA 
olow*, and M &Ui>««t&o vdlre 1» ol«w ucwrdiuiflj- ua tlio 
paw or ngtthitiap ooek H u o[>rak*d . 

Fttf. Ii.lfl b IV viow difiwui^ the vnlin* open, and tho 
regumtor deprviwcd ; the arrowH at B D lUufltraUi tbo 
water iMUKant; tnaa bolonr tlui ngulaur to sbove. 




PKI.BI7 

7i^. A36 IlliiwtnUa m .-udi: rinw of Ul» valvo wvrknl by 
Uw lover Ft bitviiitfii Hi-»b!(' mltbor thoe or lofonni;, in- 
•feMd rf tho •tulllug- bui, oDcl I'ii,-, &37 i« wv end tkiw of 
(b# MI1U>. 

Now, u I am npDnkinp uf rnifiiljibirc. I rannot Jo batter 
than to d««i^lM; unc: ur twi> uf th'Mw nnw In f^vncml ui«. I 
yrSl conunoitcfi wiLb tlic well knowu IxUown reisvlHJUx. 
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The Bellows Regulator*. 

So fur lie reliwK* in conocrnifil, tliia cbiwt-vulyo rcs^- 
lator is iiniiUfBlipnalily tliu l>t»l. y^^t iutiHHiuoiHl ; it iiiiuniptf 
• lonlcrri billows, with corip^r[ or inlmr lutiliit oimiiig. ux 
•tinwn at Vif!. oZH. P i« tlic raidvtc, h llu- U-Uivwi" Hx<.il 
rnund itii' tup uf th(> oaslon , thii aiTtion in. tJuil t]i« rnijdtiK 
of thu h;iiidlc- T, Fig. «'i45. nr N. Kitr. 'Jilii iwhnrwn >» 
tied Ik spur) liriuKB up tliv viUve-luiur W, Fig. fiH5, 
andi with it, the rod of thv bollowi J, or B, i^i^. 639. 




When the hancUo is droppod, th* appuAtu* i* pwtwitod 
from fnllinir bnvk i|uii'klv by n'oibiu uf tliu bmlowit oi- 
pntidlii({ ■iiJ dinpliviriiitr IIil- air from wttliiii tint cawKK, In 
i/iupuniiia t«i thftpctiinifcif tfii' rrjrul(iiitiK-Ui]j, A A. It 
In no-t uDm-iinl t>) mivki: i!u--i' licll'iiri tti Uikc in tin- iitr 
IhtiHi);!) the KKulalinK-i'urk, instt*'! vf cxptlHtiK it . but, 
UTirl^r ADT (drounubuioF*. th(t tiLinuond in sttained — thut 1* 
to my, the lever vitb riuin> in uUuwimI to o]o»u Blowly. In 
liaiLdLiifi Itilt ni;riitiil'Ui' tlo nut apply tua miioli pKnura 
npciii tliu t/jp uf tin: HiiLtnllu (i. fur thla ii npt to slruin or 
Inunt till) ImUhvr. ului.li kiU Iw kiiomi by the Muldm Av- 
taeat nf tlitf «;iiiidl(- ; nr i{ th« boUuwa i* perfoot, Mid llio 
Hprndlo ahoul'l drop, perhaw tho vslve £ w ntodi op. or a 
nw ia tbe auing. ahould the itpbidlfi atani up vhcn the 
coc^ A Ik closed, th« re^rulator in a guui uiml but should 
the aplikdle fall wlimi (nvllc pn^nniire in put on itn tun, aud 
the cock duKtd, it in imt ii m.uiiiI n-ifiilalor. J K In dio 
oil! r0)|[uUlor with tkn vulw F> iu the buttviu, LusUwd vf 
beiii^ nt E ill tLe lurfro cUafrrain. 

OM Brass Clos«t-Regutator>8. 

I'horouBfLly pnicti<ul ttuia, I wn biuv, will nfn-v writh 
IDC whi>li I Miy tliKt I cnDDot rrrainm'-iid iIicth' ivyiilnt(4ll, 
i&KMnunh lUi whore oil in nxod ii< k lubrif«tit, it ver}' aoob 
bocomea t^lojcffy. iiud eviti irtyn-riiii< wilt nut Iw (oniiit a 
Xood lubrii^ut for any Ii^HutU of liniB, iliouvh it in far 
bettor ttaii (-«miurm oil, mutv mjipcially in tliL- winter 
•Muon. A, FtK'- C'lDi i» tbo cTlludtir, within whidi tli« 
fittaa, D, tvurkii Oa niunfi Uiu), nii g«4» below J, and 



wlii'ii tliu k'VPr ur pcxl in drproBcetl, the bntkrt J «l ^, 

tiixtrin fnpiLtidji, and tm konpe the valve>lt>var frwin middaulj'' 
illisg; but. bjopcuiug tho regulaitu^-wirew C, Has in* 




Kll.. L.,^. 



■nloaod Mr ie rolcdevd, aud, in Imfpurtiuii to tbo 

eo the jiinton. with the eloeet-valw, in allowed I* 

•jloeo tho <^Mit)iiir. ThU Idnd of n^ilator in >)iown at Vig,'. 

MO. Ba giiQurally fltt^Hl Ut a stuoI-viUvo <»i an iron fr 
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U H, in damp placea. where tUu bellows are likely to 
decay. J in tlit- rt'i^ulatvr. In tuvb Ntuutioii» ittyotrriuo 
(or qoickiilvtrj nliuudil be uaed, ImiUMd <>f MnLia oil. Tluvit 
an eovcrol iiuikc-rs of tL«M roKulnt^Mv is Lcoidon. but 
liodeiliiiy w.m I.)ii> fint to inaiic' thorn, and whinh ha 
patented. Uio i>i)tt«m had n hollrtw or tnbo piatoii and 
unlj-uuu tulie, uiiat A,J^. j)39. [S<e ? Q, Flff. 20Z. uid 
Fig. ■'SS, *e.] 

Cottage Closet-Valvee with Diaphragms. 

ThCM viJvM will be shoiim hI Ti^n. 3-11 luid 3i2. Fig. 
S4I has tlie Eiipply-pip« tu eomo fnm bciuw, and bo 
oonneeled nl 1, which, in miiuy iusUuitat, will *wvn u IhikI, 
na sJjo aonw lead pipici:. Fig. ^i'l ihovra tho va.Ui>, 
havtnx the hilrt on tup iit I ; this will U- fnumi rpry 
BuilKblu ill caevB ivliui tliu ptpc hnA t<i Iw run dixm tho 
Uft-baud eidi) uf a W.C, oed will iili»o mvo a donblo boud. 




Pio. M2. 

Th«M rtonnt-valviw. him-i'vur. an gpnonilly mtJU, an vorj 
obk>uti[)iistilo. tifi t-jn-nip!ifii!iLtii)ii (if wliii.'h wo Kj. W3 ; 
th^ i» Oie Mltojn- iloBi't-vnWii, witli iliupluaKin in aection. 
I ia Ihi) iulut. FiIk ouiUt. oiid M Uk- l>iii« ^larl of tho 
»(Jvc, t« wliii-b ia fixiitl tho indiivniLbOT H. I'liiii val»e. 
Ln oHof to keep it porpimdJunkr to lli« •Kiatiiw. baa a 
ffuidc-nnt, T. hai-in; spuw or fMthe^^ [sae T Q B S. a]** 
NT). ThU bl..rk* the wat«r«iia»»a*(e, aad otUm K» tho 
ext«Dt of throc-fciurtlia of tho wtttef-way, »o thitt it w 
abapLf absurd to lut; &r liieb toIto in uonnoolioii with an 




Ini;]) pipe. Such a nlT» aa tlw «u iQaatniCsd alioald. 
(buFofon. never be und. Thaw ndrea llMni«rh, ho It 
t.iuIunt[uod, aro ca[iabl» o( improvomoat ; fw luatanco. 



initliiad of ifdag tho foathnned nut, lu ahnwn in th« dia- 
(fnuii, and ooniiiuiDly naadn for thi:)w Talro^ lot tho lop- 
plnlv V, jiuft wbun tbu opiudlo «tit«ra at W, b« nodo, aa 
diavrii, loD)^ Uuui thoae at Figa. alt und £i& ; and mt lot 
tbia guide aud tttimily Iliu thIvo. Thepp in so raaMD wJlJT 
thia (huuli) uut Ix! dune. 

Hopper Cloaets and Water Supply, 
IAI»9 *m SernuiW ^ii»(« — SerivitU' ClotrU (paiifitmpf).'] 

We haxe now nrrived at tho oka* of V.C. that hiu bu&n 
heyuriil doult very muah nef^lectcd, so fur w tlio wntvr 
HUpply ii4 oonL-«ntcd, for Uit> •uniplu toomid that canleM 
puriKiiiB will aiKue that it in uiUy a mrvantH' «luacU Tlii* 
argoTiimt, hi>vr<.-mr, prvanita no ralid rcaaoii irhy thMc 
oloaeti ahouldnot bolliuibad a* thiffonehLr and pofe^tty 
oa any valve- olinetN. iuavnneh aa thouin inoy may be in a 
IHiTt of tli^ hiiiuH nut In-iiui'iiled hy t1it upper meiiibvrB, 
tlioy iiovurtiiulL-ad itiurt, if itnjji'rfwiijy arranjnd. alfeot the 
aaaitury t:uuditjun vf tlii- huiuv ; fur wherarac foul gaaoa 
ara ollowod to wnupu thev tnust purmaat* more or Una Iho 
whole atnomheto thruughont the hoildinjr ; and, in foot. 
If then la to M tmy diffcKnoe the nervaiits* doacta in the 
baMinuiut ahouM be the nvwt efleetually lluihed, aa foul 
air TexuGptin; carbonic ujidsaa) alwnya liMa, not aeaoenda. 
A lurtlier ruonon why the hopper clovet abould be boat 
Rtuhcd io, that the boirt or i-alvB-clunrt will work p^pwly 
If tlic watfd' b allowed to Bow into Ottr hn^s throiiVn an 
only el(fblh of un tuvh pipe, tMoauuu tho haHlti of tlic> vnlvn- 
dotet quioJcly filln uu by tlio dribblinjt iwuiins of wawir, 
and on owning thu inxut! tMltaro<vn1vD tbL* uixuuiuluttrd 
watrr will leave the baam in body, and with u f urcv oqtiivu- 
k'tit Iv that auquired by tlirowing dvwu a sood piulfo] 
of water. Nuw with thu hopper ttitTe quito the contrary i« 
thn eiuii^ aa (uch fnobl«, and I tnay «ay, inftdnnialo mipplioa 
am nbniJKi. umiIchi ; iti sliort, thit tcnUr itbiiiilil be mmpliod 
thniujf !i H jiijiii in iimportioTi tn thi- homl imd cnlvea npfeoteid, 
oniilinn hcitijt uura ti> pivvcTit. lli'tir (ilnsinir too quickly. I 
havii cnllvd nttuiiiioQ to this in a foitner iiait of iQy work. 

An vxuniiuntion <i{ Fijf. -''-il will hltuw you tlte vlid- 
fiujiioijoil liiipprr rloiift hnsiTi L, with n clinphruffni oottatfo- 
viiIvrV. fixed tun WDiuIitfi block iirlirirJc in a wall; aiiarSa, 
theM biuinii aro fltt«d with a }iti. auj>ply-]iipe, and {ia 




I'itr. eU. 

vnlre, nnil with the water ■oraljrft'inn a dstem not mnre 
than nft.. or itfL aboyv Am uoMt flu-ii-liiie : auoh Buuplioa 
a* the nbovD are nulhuift note n<>r tiw than sluiiut. 
Til'' |ji)>o Khoiild In nt ioojit IJin., and a ulmr way-valvio 
without sluirp bmdM far auoh hoada of wat«T. tf the head 
m-nii miiltiplitil by ifi. then a fin. nipo wllh (in. fnU way 
vjilve wduld atiKwiT. bac4iue In this rase you would gtX • 
K<)(iil wriijrlit IT xirttnum of •uta.lvt, 

Fijr. fits in thu cotUiKu-valri; V, Bcrewed on to the huck- 
boord £ ; thia valre ia oW abuwu fitted with thu reguIatoK 
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B,whlcli ttUowicUiu vnlTS'lomr to-faUelnvly. To ciionui'U.'o 
thn propUT wurkui); in siirh innlniinr^, it is rsKrntTiJ llivt n 
pnper iiull slioald Iw sclcctod for thi." <iewripti«a of levoni 
— 1>., a [luU ]i*ring u liuu; slot for tbo Ivnir to work 
UtMiiKU, ui UliwLratcd iit Kiif. Ii45, uIn At fi63, B68, £40, 
Lbu end tIhv of wtiit'}] in iiliii<m ut R, Kg. 6&S. Iliia 
bUuwb Uiv Icviir to drup dawn trithiaut U)u |)oaubililjr of its 
prMoiag tlw Iwi'M dinniwordii. 
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Cnuse of Closet Vatves Leaking. 

In littdni^ tbe Icvcr to sucji pulls uii thi'iMi tb«t« is on^ 
point tn 1m) nnt)M<l — namnily, thiit yon ithould never allow 
th(i Icnrnr In mut upon tlie biil.tini; jMirt. of thii nliit, tN>(!i(aao if 
it ta nllowwl tn iln wi fJi» viilvn (umnut projHO'ly I'hal. In 
proof of thia, in ttie rrcrt of ihn viilvc allowing the wntcr 
to ran orlotkoni, examine tiif I<ivr-r. luid, in miui}- ciiaw, 
if not OKMt, tJlc nlwvc fiiult wiil b* f<>iiud tli<i cniufi;. 'iliij 
t»alt, hoiMTOr, not nnfrcquiintljr nrixM fmm a dc^nt of 
load NhBvingft or imldcr bi^ng dpjHiHitcd iu the vnlvn in 
ithioli, if you takeuH Uir tupdf tht»viilv*,yuu will iiri'l Uiv 
dcpONt in tho ncntinK of t)i» vnlvL' ; to m no t rp whii^h nllnw 
tlic vrnUT U> mn fnoly for a Itltln time witli tho tup u0. 
tut not ii« IU to spoil n prjlinu bclov.-. 

BomatimtH thMfi thItcb will Uuk if th-e lover doc« not 
bear fiiirly upon tho ocnIiB of tho apindla ; At aOkOt tintei 
tliey will kiUc if tho lover rMta apon Iha «[diidl« or Moo of 
the ni^ntar; itt otluir Umiw thii rnlvn will li-l bf if 
tilt; Bpiudla olwiilxl in^b bvnt, ur tliu rubbtr iivruhud, &a. 



Flushing Rim and other* HoppAP Qaslns. 

Be it mriBt dictinntly uiidumtood that no matter luiw (wod 
jany b» th(> pipcu nnd viL]v;<a tuwd. tuik^Kn the Hpntaditig 
utnngRtnmtii within tho clonct lirmin lav prnptrly ctm- 
atructcd— tlmt U, no tlmt the wutct ilmlt uprcnd uvcr tlid 
vlralv Blirfiuw of tli« biuin — thnt the l-iuiiii vAnnot be 
•xpootod to bfi kopt dpan. lliern iiro many miithodii ir- 
TCDtad by Vkrioua ninnufaoturivni for iirmngtiiK ihiu taimt 
hnpnitanl point, and mcwt nf rtiMn ivrv Kotirmily nKnTtivu 
if pinpiTrlir Ht'tcil, iitid Ui D ifTrnt mi-nmin' thr n»^Hitii"ihilily 
of thin will n-flt upon tliu watkintui'.-< judKmniit, ut MfltuLluri 
■ltd Bttiuff up. 

The ftait (nt»odii(wl wan tht ituUd oynter-riioU pntbini, 
Baxt lh« old liuulini irprvudur, rut to tlm iihupn cf iiulf no 
•]ljp«e ; Bt other limM to thi- aliapii of u wniioirdln, «■ 
■huwn NtFSff. frt6 [am tfan r.Iow<1 hoMiiH in ?!»»■ *^0, «0I, 
66C« &9ft, &C.] i nftiT ih\r muno iobo uo tic &at 



vurtioal iJot iondiui; \he water splnniiiK' itmnd tbo pu: 
thi-u the tfoppLT ^vvttdi>r( tlmiod onr ; tVii the fas witk 
Uiu luiig screw ; iiuM thu fan, nut and niiiuii, Pig. UO, 
but now quite out of dntc. 

Aft«r thk tho fluBh run, which allowed Ihe water lo ran 
out in Muall Mraanu. an idiown Ht B. Fif^, Mfi, ill, ftcv 
Last, and not lt«atr— for I uunriidLT It (lie beat— la the (■& 
ur lipped fliuhinK-riiu, aaidiuwuat K, Tig.^^4^,aStoa^'B, 
Vlg. %iH. Tbo&o ba«uu sni » great iiupioveiBtint, aad 
posMH oondderahle adnatag* »Tff tiiOM nqsiriag' tb« 
load or oopper apnndcr, tnaairmoh aa If the mtar BDpplf b 




Fiu. tM. 



ptontiftd (as of conno it Mhould he), tbo bwdn vUl be 
Ihonnigldy wAxhod, u shomi ut Fiu. fi49, and randidlf, 
I foil tuKO tliuwiuil of unv butter oluMit. Fig. 413, at 
C, iDiuitrutos u baehi fittixl with a coppor spnniiar, but 
vWll it alno mudu with fiuoh liiui. 




Pi«. MT. 

If yaa again sxaadiw tbo baHn. Vig. 047. It wtQ Ik 
etudly obaarred diet flie watar oomin^r front the fan fv 
lippM-rim Mndi a lUn lanr of wairr oomjiletelj' orti 
tho mifitov of tbo bado, taa that thi* Layer bwoaaw mif 
ctmtrutni. It ii vmy ob«v to «atiinata tho valna of thu 
biwin when yaa. Mituader Uial at the Mint of Ifae fan the 
wntoT ia |iTi. in thinknrMi, nnd tliAt m it dcMMidi lo wlieK) 
thr mil in likoly t/> b<> it Krnduaily uooiocntnilea to a tUok- 
ntmt uf {in . and finnlly lo jin. I>arinfr Uie leat twejTe 
monthi I have iittcd up a grtat numbtr of thi« kind, and 
have fotisd t^Qiu iuvari^Iy to act in Uia wsy bsto 
dcaeribed. 



Lipped Basin. 

Tkia in «howii at Pig. 6 18. It i« ■ Ixvin hn\-in)r n lip D, 
wluch thrown bode ih'o water from tho front of the bamn, 
and apon th» «pot whnv tho aoil in likely Ut ■tain tliv bni>k 
part of tho clofdt haxiit. Iinl thi* hwin in not made aa I 
«hnnld like to see It: tho hollow b«low tlio lip nbonld bo 
filled up M that it could not beoomo a diit roo«a««E. 
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Basins and Traps in One Pleco. 

bo anil Hio included in thu tiUi: luiw in lliis murk>il, I iiliull 
only lirin;r two or thnw of the miwt pniJiirjctiL bHfnro your 
notice. Fig. 413 ii'iiTfiK^tA iinn nf , if mit iklKuiluttJjr, tho 
flat mado, sad is a nrj g^vd duo for Uio reuMB tut Ibo 




Kiu. H9l 



ImbId iiiwKlOltnolsdthnt tlidre in iilwnyniitnyTT of wntor 
ior tlio Mil to drop^ inUi, nhbh to n fTcnt citent tends to 
pTQTcat the aocuiuuIntiiciD «i wil ou tti<j botia. L'i^, 6IrO Is 




I 



Tia, GUl 

of Ijp-tntp btuia. IE i« n diapbngm wluali dips 
inUi thr vnir,. ]), anil no fi>rn>R a vtTjr compart tup ; A 
1ji the aupply vnlvo fixnl iipni a floor lirnokM or fraaie ; K 
Is lbs oaitDMtiDg inpr (lum tliu Loabi tu dib valve. 



For tlirae oloseU and traps ia onu poix, itlao an Itss. 488, 
57A. GTC, &c. I bold tlist WW7 tinM s water-ahMM ia 
flueliEd, it i>hauld be in aaoh n msnniT tbat tliD inflowteg 
wstAT will w. Mid for s inomont, irtoiwl fiiU bors to 
about tin. ta Sin. up the udot or dip pipe, and above tils 
iiiiniJ!il VHttf'r liiK> ill tlie trap. Tht* is imr» to vmMr tlw 
V»vdt\ nnd tr:(.p <•( thc'ir (.-uiit^iiU. and will wsU fiDUfi flis 
nll-imtmrtjint piupoae u[ fltuliinK tho diaina tmry tiam 
tbai the supol; ^ ^^ doaot ia brought into action. 
To ootiipuw ut« detlrod object, ws moat hsvo rU traps 
and (ittuig« is scccrdwioe. 

TI10 Carmlcliael Closet. 

For Oio niuatxslioa of moh n cluaot, nfer to Kg. ASl. 
TliiH is BiiohsD'a baidii onil trap vith wstsr BUpply apTsador 
(ximUuod with apecial fliuliintt j«t. Tbf> oombitailian 
c«mslata is known as Bu«]i^'n Pahmt " Cumichnol " 
wiwn.doira nixitiBslVile okidot. lliis ^'unUmisli, who is S 
Sootcli plumber, Im« aSU>r tnaaj y«Bn' wotkiii^, btougbt 




riu. i»L. 



iiut wUftt luujr bo cialliid llu> lono of hop|ior cJoK't«. 
Thii wiitiir i!iiIorii at tb>? iiiluL nnn. when n ptntjun nf it 
tuuuHvi tliniiil; mil thmu^fh the jrt tube 1. Tho vnlcr 
]at thereby prtxlucvd lutiiaarKea and acDda oS tho Papec 
und inve*, whcti the rtst «f ths irat«r i* induqed Djr 
the ftpn-ndiT to SaA round saeb aids of tha buiti to its treat, 
livhiin til" whuU liudy of tl>» water tb«a niahlng down filla 
iiT> t!ii< tnoatli cir iiutnuius aide uf die trap, and ao ths lend 
nf lihc wnti^r within thir tpip i» au-ii Ui nvu ia tho baain as 
hitih an tho duLtcil linv, Witb Lliu BuL-btm ict propurfy 
dii^tal, >• ut Jft, Vttf. «51, "ir br tho uau of tim liraas Ssp 
Npre*d4tT, the toil majr. like dirt beforo s broom, bo owopt 
nwaj* under the thront of tliu tnp us tdiuwn by the anuw. 



Housahold Closot. (Direct Action Closet.) 

Tbiii ia whovn on the left hand niUi nf Ki)^- ^^3. Tho 
adviuitjii^ (claimed la thsl ths water in tlir ti'np coinoa op 
III thi- hitUiiii of ibt! IxkHJu, wUdi bmg it a nhort chstaotaTt 
UiLTc in lu-'t math UoKtli of pIps to bcooaau fouled os ths 
■iik-t sidu •A th"} trap. Tbla dMot ia a. roqr g<Md, smpfa^ 
und laozponidvo aurvants' closet. 

Bi^aztsp & Sons' Direct Action Closet 

Tbla oloaot ia ahowa on tht' ritcbt hand nidcr uF Ka, AS^ 
and wUoh Itss soma nitdet my Duiioa kiikw writu^ on 
Wsrd'a dotait. Brndac** oloset ia voBtUsted, and ia ibown 
dcFvntiil, uiid *t-niwed npon a block, and ia Bnrjtblag that 
csn bn daiared for a wrrsnls' doeet If propo-lj mubed 
with wutAT. 
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\VAU1>>\ 



U\i.\7AtAi^. 



Flu. MS. 



iSnttitr't CtMtt flMftfMMd',) 

Is this oloaDt the nart&Bc tit tlu* wutor wltliln the trap in 
bruuKlit very claun lu l.liu sent, iiuil iK^iiif; wiili' utitiw. tliv 
rk'tU'l is liiiulu lu nBiiuUu tile Vuli'iJ olum-L iii'Tri< ibiui tllu 
ilinwt lUttiuEi i^luspt, lULil the wjiuKquuuof ia Ihul it oiiuuvt 
nay well bvoumH foulvd. 

Sent Action Cloeete (Valvee oetow Seat). 
Thg«) dtMule urc abowu ni Fiin. Rbi, i£l, H't, ib6, i57. 




PIff. &53 ill Mmply a sUAil-vnlve, liavlnw thr fuvw uud 
L>iihU1i;d«I ua at E, tl"' "■-■'il ImiiiK tiiujft-il nt tbc bitck iu 
mii'h n muuiLOr thiit it will full .iIkiiU lie. nt tho front with 
fri-SJiiTL-. On sitliiig il'jwn liji-Jii llic bwd, ihi! *tud or npur 
!■' nlitaiiui n[i cxtrn [iTVtaiirv iiiKin tiie «nil of tht^ tuvvr. luid 
briii^ uj) tliv ullitT tiid }f. nnd wjlli It the vtrivi-ll. uiitllliu 
Ktoiri uf iku rx'^uUlur O, w-lii-ri ihr wuitrr niiiB i<uiiliiiuull)' 

iihIqim it ia iGlUil uitU a wnnttf-iiiv venting' V.vKi-, lis 
dMeritiocI iinrl illiinlriilivl nl Fig«. 601, £03, :><^:t, Mt, &<\. 

SkavHd thiK M>ul lio titttil viUi n wiwt<>-pn>ir(iTitiiit; viilv«, it 
i$aft«n dmiralik tu lit tin- (li*h unil piill Q. m that It iiiity 
be used b> IIuhIi OuriDir Iht- tiiau tin? cli>ct Ip bdn^ tueil ; 
but IliB luLiulh iiiimt In- uf tlic nlotl^d Idiid, tii uUuw 
tho IvTur tu liw vrithuul thu luuidk'wr puU. i>w U It, 



Fi>r. 5i-i in a wint-octiun valvo eonion-Unt umtUr to I 
diwribed bIivvo, hul b fiiixl upuu tiui Wuktuaud V, u* H 
niiiy Ihi tixu) ujiou ivetn>iijc rim-r (lli« lHi>inl to fivut of u 
diMut Bcwt}, or tin a haJf-frarn«, as at Fi^. 6ft3. Thu 




Fin. :m 



vnlvA la tiao tint will (vintinno nuiuiiiK lu luii;^ ua tbo maU 
is (Msmiiiirtl, but I'i (urarw.- a w!i*t*.i>pi*viTit«r inajr be UMd, 
in wliii^n muw thi! lUah iiiid piill Q ^utild bv Axud, u in 
Kg. fii3. 

In the ilutgnun I'^^. OSfiitahownft annt-iurtioimntvpi^ 




ViDL la. 

wtitiii^ >-«lvc. tlie Nioi of vhiob. when pniwrd i]i>n^<n ardi^ 
flmt niiut* off tlio iulrt volvi' D, Ihrn ■■ja-fm F, Init on rimn^ 
fronit icspat, thp rnlro 1> n|H>ii« Bnil the vulvi- F alowlr 
r1o«w nfter n Riven tinii-. «> rh^t lo n I't'i-liin <>\l/-nt thin w 
B wiMrt*-j>re venter. Tlif k-ivr l[ alioiiJiI work thnufrh •, 
Hlotlixl fnll, im shown at R M S, m> tJiat the U'vur hat 
be oUowvd to n*c witLeut tht; piuhiujf up «f tlu pull. 
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Seat-action Pan Closeta. 

P«r (Ilia r^er to Fiff. ftSG. All thnt i» roquircd in lJ>« is 
Hm> ordinnry Invrr ii-^irttn'iicH iiikI tlia iiUn.d>nl iid(l<>d. oh 
BtB: thi* i'" "(ten fitted wiUiniittWiirbt. It is sxceeditigly 
bnd. iniMnii.u'b ■■ the copficr pan Tvmiiina open durinfir tiio 
tiiae thnt tho i^aivt in in lur, — ibc wmcr IxAii^ oUownl ti> 
ran ooatiaiuilly during Uio' l^c tlic cinwt la iu iiav. 




Fiff. SR4 illnittrntrti Cummtnt'K Tiitmit Snnt-uatjan Wtttcp 
WttMo FtM-ciitiiiK <1i«i>t Vnlvi', nml, lui inity Ik- ii«.-ii. u 
woilced from tbi> rrd nf thit li'Vi-r a* nt f ; (tir furthiir 
•IcMcriptiim not) fhf pttrtirulurs tlinrc duJini^tcd. [Alto la 
Vig, 651 for Scdt-nclion with CistcnL] 

Door-ftotlon Wat«r Cicsets 

Then? rav b imnt vaHiitj* of iiii;l!ii>ili> fur litliDg doot- 
ai.-Ui.iii (:!(u«u ; Imt. in puint of frwu tlidiiffh innny pfiDnlwn 
iiiuki- u ipt-at itvKi whiiri fiiiiiK i.ln'iii, tht-.tr. U vmy littlo 
rk'iv h> bu atudifd tliiui in fixiiiK a Kcint uqUoii olodd, iMid 
it will l>r tviuliljsCTn th»t eitltor mnyhv titled to theotler. 
Fig. 567 illiurtrsto* u very mmplo netluid of uimn^rtJng Iho 




Pill. e:-:. 

door A to tha onmk B, vhich Rrank in in it* torn oon- 
nraninl tu ttip i/ttljiflv>valT<< D : thiii vnlvo raar bo flzcd 
Ml flllnnn, iir Uliilrr thi- iilrMnt^wuit L. or In unUMt uiy 
othix positiun. It trill bo Mvn Itiat, U (Jic door ie gulled 



npcii frnm t}ii> nntiiiilo, tliiit thiy wire IX wUL puti The priuk 
li, uiid work the tuIfo D, atid urn lung u wa door is kD]>t 
«I'i-n wiU tho wntt'T condnuo to Otrr, iuiIom the vitlvr in of 
thi! wiurUi-nrcTcntioa doncription. Of ooantf l}it] valve oim 
lit> fiunl with ii rc^ilatiir nr ot.hrrr r<4ari!iriK Tn.Thiiiium »i 
I' f/i l;ix-[i it iijrtiti for imy pi«'ii tiirp. [A'.' 1.1 K, Fiy. 603.1 

I ['.niiiiiit my thul I lUii miirli in fiiriinr of iliKir-aotioii 
tliXM'tn, iiltlniiiKb IlKrii in n snnihii-y pc'liil of vitw. •i;nt. 
action b^iuK Iho prcfvrablir, and linKlvro, \t\ivii l-xucuIIdk 
(i(>iilriu--tii of Uin donr-aotinn kind, «iid(«V(ii,>r to fix nn 
udditinnul pull-up valvo a« nt ti. Fig. A6)^, wtiirli allowa tliv 
iiiivr iif thn iiluart to llunh Uiu piiti «f thp olowt diirtnjr tlic 
tinti! it hi in atv ; or if thn rxtnt pull !« too inuoh e.ipi.'iiH*, 
I III n piill tn work thn dtmr-valv?, la ehonn ut K Li, I'ia. 
55: ; 8, HfT. S58 ; El, Pip. 559, 4c. 

I'^g. £oS in s dinKfUn of n door-ootion oloeut vith tlir 
donr eipminf! tsridA. Thi< omtngtment i* pff|y^tod t^ 




riaifiS. 
(ixinji u puUry-wliixJ on the top port of the door-fronu' or 

linti-l of the diicir, utid with a I'Viniii iMjiiiim-lLii^ tliP clour to 
tho lovor ijf tJiii viHw tl, na nhftwu. Thin viilvp i» ahx) 
pnividfid with nil (ixtra pull iw iit 8, imd nn lulditiuoiU 
vftlvi' uL C i). or tbii viU-Ftis may be actuutoO I>y tim uho uf 
u truudlo ur pt^litl an at A. 




Fir. fiflfl illiwtmtii" iinotlii-r dcmr-nntJon oiiwpt. Ih* dmir 
of which may he modo to open cillicr inwiudly or duI> 
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mudlj, tif fixing the i^mnVod pull B a< dhown al Q to 
Doiiil inwtLntljr to thn <^laivt, and n.t ri!!'lit anglM with the 
floor. This, hnwp«^^, inay Im vnrii-U lo suit iiimuinslanPM. 
Thi* T«lv«> may nlso bo wiirki'd vitli & ilulUtl pull-up pull 
H, L OT by troadlo amnirrnipnt u ahown uL K, or by 
cpeunjf Ilia door, or othcnriBC 



PedalRctlofi Closets. 

Tig. 560 illuHtriitmi Trrnr'a Pwlnl-ncdon W.C. nuulc by 
I^W ft Sons : aim n pull tia ai A. Tbc p«4itl i" fitt«l to 
tiionacTot thoSv.C, nnd i» «• nmingwa thnt thn pwlnl 
1«v«r will lift lip the Invfr of th* valv* oppim-nloiwt nxiuiUjr 
in ttio Rnmo mnnnsr lu the duaul-lcver 'iiHM thr vnlvn loror 




riu. tax 

of tikS vatnr mipjily. Tlii» trendlc i« ii1»o moile to iillow 
tltt lenr el ths olowst l(> fnll, >intwil.h<'tnniliTip it in itqiC 
ppMMddnwn, HOthnt it iMM^nnum n a'iuil«-pTi«ivi:<iiUiT. Vig. 
MS, hsd uiUo Figr. 6aQ juiil Fi^. 6M uro'pedol cIowM. 



Watar Waste Preventers. 

[For /Ixinf bvlew it<ilt.'\ 
Thi^wae.!* proTCntor, known afi "Tylur'a." i* illuBimtnd 
(It Fin, 'if- •""' »'<'>'l"ft-i MIowh:— K in Ihii inint: D tho 
vulvi'>wj)tlit|r. r till' uutlot. B tli<^ tup pitrt ii-f th<i (itlro. H 
Uiu iuiliurubk.T wunlitir, X Ibo ncruw, with adiminifhtagur 
ouni'.HliKpoil Iipiui. \%'liii.i!i, by Uio way, lUiBwcm t'»-i> par* 
poftM. vIk., as fr soreir to liold thiu wusbir, luul lu a mdiiR^r 
for the flow or wntcr thnu^jrh tho T^lvn-iiniitinK bufori^ th» 
valve ratumB, luid flnitUjr rettd upon tln! anitin^f. A in tho 
re^ru^^? hotow-vbItb or cock, to nrpvuit th« vuin- r<> 
maiuin^ too long 'Opnt after tbu IiiuitUi! i.i droppnd ; it rdno 
provuntn Uia luu Middoo vloalnj; uf the volvn, lut illuiitrat«d 
tit FifT*. &3IJ, fiSI, AJ3, 63t, &«. Awunic thu vnlvo (1 lo 
bi> Ht nut npon IM aeatin^D. RoLiu tLu luvcir, 3, vrliicb 
will, «« ni»iiinlifli?<l. It'rluK up the npiudlii 'I*, nnd tlia 
oyUndor or »oi^ot B. witli it almi thi- Iihiki pintQnBCH 
off the valvc-MOitiuK: liut. by rciuwm i>f tlu) eUdoieM of 
tlto fit of tliiit pioton., it ttU'iwB tbt; wut«r to pOM ^latwcaa 
tl8 «dn« frnm below to Abov«, or Into th* t>p of tic cylindOT 
E, and ID proportion to fti idxa a.nd Ui« nnvannt o( fit 
withlo tliwe partis or the dtotaatn tnvdl'id, hi lott(( will 
Ae water eononue to flow U each upwitrd mnvirmimt of tho 
lerer. HCy persoiMl expetienoe in the manufaotuiv of thr-jv 
rolvoa lod bm to idoIm Uio plunger a* large M pMnUc, and 
te fit MMly, irUoh allow* for oxidnltani wluott, aftei a 



ahort time rwta, and the pinliui valro will work wrOI, hut 
if at lint it U mado to nt ton ti^lit, it cIk^m and Uklu 
fMt, whun \t mnat bo tAkoa oat and dnaed vitb Aae 
■ nmry paipi!!' or puwilcr. Of oounw suob diokjiy la aeiMJ 
by tha fumn^ in diflenitit vatvrv. 




The next of theoe wlf -olMiin^ vidrM i« illujitntod at Fig. 
Ml. It U «imp]f two diftphro^nu known a4 Lamhot 
and White's putcnt. 




Pio. m 

Diaphragm Waete-P re venting Closet. Cottage 
and other Valves. 

Rg. 8«a illiuitnitM n AanUe, diaphm^m wa8t«-pra««ntcr 
valvn. Thti oiillnt ralvii horo ut ::4 G ia au ImpTovenunt 
onrr tlmt ■hmm at NT, Flif. S43, imumuuhaslhofoatlitnd 
nnt in hrn-n in Tig. 6S1 dinx.iu<il with, and llio eplBdle 
mode to irork throutrb a Rtdae in tbu top. To ondonitaDd 
the Mtioil note tlut loUowiog portienlara : Si^poao sU to I 
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fall of wwter. *-*■, betwopn D, H, A, V, to., V to be tho 
inlet, and A. tke oullrt ; then puti tip tlie Kpindln P of Urn 
top diliplirafrin B ; tiiiH. by reason thin the water i» liotwni^n 
th* two dia^nurnm will, ko U> Npenk. sunk up tJir utlur 
diaplirBKni D. thi-rrby upL-nlux tho valva attached, whcu uf 
oounw. vnrtcrwillmttUjIln! W-C. i Irnt Uy rooaon th»t thcro 
U * naAll bole I' in lim I'lll^ni liinfhm^i, itnd that thiii 
dU^mgmiiMLwt'iifht. at L, thi>u-nl<T willrunup Utnuig-h 
ttw nola F. knd allow Ibo disphm^i O with ihc («lvn d 
todOMMDil k][i»'1v. Hiid Bgvln cover thowikting; thin hnp* 

nu notwitli'itiuKliii^ thul llio lerer and top (linphraKm luv 
n)r linlil up. TIm butliJiii iliapljm>ri> cnn be steadiwl 
fironi lluttcritiK l>y working it tvith n Hpindlo And bridge ar 
piatoD ftnd vyliiuur, or as ahoim at L, Fi^. 835. 



irith lh<? fitrcua, no tiintt«r in whatovor powlion it niaj be 
tiled. TiuM id duo to titu (act that thn iniluord flurrent hoa 
Hrpst iiiliueuue uvvt llm vaivii n-K»rdiiij( it* do^Dy. 

This valve nut; Ix! hail fitt^il wiUi rr^Uton, na at D D. 
Fig. G35, ur may bo Sited nith tho vroinaiy bellows nga- 
lutor, &o. 



Single and After-flufrti Watep-wasto Preventera. 

Ijiialx>rt'» viUv<« ai« alao made tg aiv: hIdkIo and aftcr- 
flunh Hupplim of water as nqnlred. r\g. SOS, on tliu k-ft- 
hand aide illuatratca the vklvo mado u a stofflc flii^ 




rra. tea 



SappniM irach an arHsn to hi»7" tnknn pluw, and drop tb<> 
Invar, tlio top iliaphmHi" wi" fci!' und trnd nut wntcr from 
bf^wmn tbr diai>liTii{n>^" Ihruutth thn ntxiall nnd lampte 
i«lip(-T«.I*p K, whifih iipi-n» downword ; tim nrmwn iiidi- 
oato the dinotian in woiuh the vntvr nuhca dnriuir tlio 
time ttio Talro it in iMtioa— •.'., diiriiiK the upward or 
downwaid BiottMi. I may odd thnt thia vnlvn vtll diim 



■vnlvp, nnii that on th*i rigrlit-hnnd wdo both rin^lit an3 
nft«T fluids, wis., that un pulling up the handle a diRtJni:>t 
tliuih of two flalloDB la obtoinatuo, out na mnre : hut whf>n 
you 1(4 fall tfao pun, another dlntlnct fliuh of two (or otliicr 
rvK"1<*'<-'d (iiiiiQl'tyl ),'n]1i>[iH !h obtainrO. 

Pol siutth uiid iidfir-fluHli double rulve water wute pro- 
Twntun, aeo Fig«. 616, <U3, 6*J4, ti-l), f<43, 661, «£S, Lc. 
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(d.lbc MM win be icadilr 
*e eirf «f tlw Imr F, it IM 



Et 





the lam ralro lotdiaff fran Ibo >ir-«baiaVT P tn 
Qm \mdm (<» ute bibkU vb]t» (nn tliv Mpqiplj'tdtv'i : it npit 

r« a anall tbIto (ron the taain nivply. wliicli »Uowa 
wUkt onder gnuit proHiilv tt> culcf the bnU or Ait- 
'•twmbw, w))«a it rafiipraiM* tha kir wiUuu, and, au to 



' iaIL Kow Uk» the tmognm off tlw cad of 
ilmfvaMdaOowtkcBiall or blrt v>lre to oluM and 
the Ibi^ «■!«« to Mwn. tfae <uBnimM«d air within the ab- 
rl l Mwh w ■iD dm ixrt» out all tfu* *mttt through thetar^ 
«■!*« and iMa ilw doaM batta. Tbu valtv i* wtj mnob 
Mvd ahoBt Ih* ndriihvnhand <if Brighton. rFoc Mdim 




Twin ClOMU; aJto Fixing and Wiring CIomU. 

A WifcWLt to FIs. 4W wOI hliuw till* mpH anil pi^iaa to 
ka Aacd to twin ckaoUk and Fir fi6I> fUtuMialea the two 
daaalB a* ind, a* CHILDREK. ADULTS. Bmh thcaa 
ul c m i an aumtied with -watte throtiKli twrric* boxo ^td 
it to Wg ad valrM, Cmb the eUl«ni ttKiit>. When antb 
valvn are lawd tbej ai* gnwrnl^ actuated b^ meiaiM el a 
*irag nupaui wire. CW, jla. in diamMor, ajid bjtbean 
vt tta enua B A : bUo the Wl let-cr O. wlddi aonra^ aa 
Ita BIM» b^Uea, aa a Icrar, u change (he dln<ctlon ot the 
wwev and aa a weight te bnag ap the yw. When fixing 
Ihato eUaala it Boat Mt ha avertookad that it it aMSBtial la 
aD to— ( without aieepiaa, to fix tbrai onr a piopar iMd 
nft^ H, Atted vttfa a good overflow pipe. 



e«Mln« Of 8«tting CIomU. 

llkouirh bo aone egpa Aa eeJ liandn in iho trad* it aiaj' 
Bppctf *QpiTfluna«, it Uk neMwarj' to rttoind Iha TaoMer 
inmi tluU It >■ vfTj rrf|Tii-iiir lr iinf irnat nini xhim ttnddftif 
down, or aa it ia bettrr knnwn in the Inule, wbrn aetthtfr the 
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OMMcii aolliat, wlitn wixowia^ it to iliu Soot, tlie buttuuu 
of tho lugn antl leail wurW iur> vfv)l |)niuU<il Vvftiro llit- [iiilty 
M apjilicd ; ilLn> that tbo dottot miuit bo jiropcrly bodded on 
goiicl putty bAfbiu tho u^rewH ato put in. Iii tho ufpor pun 
ot diH4truu u6u U iibii'«ii a Bramali closet fixctl ovn a 

O-tmp, uml ttiLTV u ulno •Jiuwii t^c old niuUtixl of fiiiag 
ihii iivi,<rtluw of tliv luifu into tlur udo ur dtiTvk uf che 
tiup. Then' luv pltimU<r« pvuh to this daj yrtto ad»pt tlua 
ntylr, vicl I ' think that thoj kto in Ihii pcuot dooidedly 
in (ROr it fixed (or penn&nent work. 

Fig. £66 !■ B diagram ol a pso closet as fixed over a 

O-trap. ThU Uud of l-IoalI I ottro Icing: ainco coudemii«d, 
but a* dui« am lIluiuuuiiId uf plumbers who thiuk ut^r- 
iriac, and will iiujiat on fixing tlm old pan^olvavt, I, na 
Muri^ aUtod, detOB it aInnKt h mflttoT of Axitff to ajipren- 
tiiWH in the tnid« to dc»rrrilMi the ptnper tn&tliod of nxlng 
thiMii. Suiuu uf mj rt'tuivra will probably more «aaitjr »• 
ooffiiiM tills tUiigTiuu iimli-ir tlii- titlo of ■'wired, cloaot." 
vMcli nmnn tbat tha talvuiu thu i-iawm le avtuoU'd bv tho 
nee d ft wixo W (eloacrt-win.i). Tho ciskru xliuiJd bo 
lined with 01b., or, b«tt<v ntill, 71b. Iciul, nnd tho v-alvM 
fixed ovM & acrvioe-twx iiro£>crly wirod. 



Wiring and Cranking CIcsets. 

TIki Vftt tiHithod of doing this ia to ftx tlio cniiUn »fi thnt 
tiuiy uiftv null iu u lino <iul< wllL «n'li ulJiL-r. Um? «dn 
onnka, U A, Fiir. Sflft, fur olujtjriiig lioriionlal diruirtlonit, 
06 alio at B, FiK- ''>^^< "nd upri^-ht uriuikn W K, Fig. AOT, 
fur I'linDKinK thi^ piiU-lino fruiu u humouUd Ur a pcrpoD- 
diouiur, us nkttwu oX A, Figa.bC'J mid tti6. 





Piu. SfiT. 



Fm. sue. 



FiR. fi69 iiliowB the mntdod of ilxii^ rmnka to a pan- 
clooet without the lue td a siiii' rraiik, nnil whicih (flv<« 
uiidoThundiH! mtitiiiii. P \n wlinrt? ilio p(iw>.<r in njiplicil 
from tho limir of the oonlJiiiitT, find W th* oiiil wnirkitiK tho 
weight. It will Ytui- rcniiil) I* «e».'u Hint if yijii pull up 
the itnt crank at A, thai this i^witr will bo i:L>tiiinuiiii:alcd 
to that corraipoiuhiiK jinint of l)iii Hii^oini crutik C, and 
alfept whatcrer in at tho oiul i<t thi- nirc W. Now ninjiow! 
j-uu Funnut ga in a utraight lino with t.hn wiiyi W, but lirtvii 
a wall to ptuw thrnii^b, as at Q. Fig. 67U, ytm inn«t. nndrr 
thcMs nltoasuitiuicvfl, ooDQciat tho wlra w, Fl^. 6<j'!), to N, 
Fig. 670. Ib thia OBJO the craalt la ahowa to work backer 





Fio. sae. 

Ab croMcd wirw, whinh allow* thn win If to work 
olme np a^mat tho vail K. ilftv niitim Ihv difFnmnm 
with tho onnk tl. Bf (>, iii> it i» now filial, ihrnirii thtr 
win F at leaat Cia. away from the wall, ood it a oloar 



indicativa that tic person who fixed it did not know his 

hitHiiv.e^n. 

I'he proper wny ta fix this fool of thia oiank w Inwar 
down at about S, no that th*- wiiu may piill from above the 
lirel Unu or aboui T, whioh woidd thniw thi^ mink lo -work 
haekwardft a.-, at K J I, and thus lOluw the wire to come 
imr thv wall. 

%, tuTTiiag' Sig. 570 apidde down, and joinicif F mi to 
P, Fie. fiui», tho wholii of the work a»ay bo rctoriNNl. That 
la, pull at N. ajid you antuato W, Fig. 669, and by turniiyr 
T\g. i09 UpoiiiD down, yon at oni-e g;at an oiwhcad motioa, 
or in utht'r wc•^d^ nnll the win>, and you actantu W. 
TUa ahuve ».- the racHwd of 6xmg irauka to ihu bottum of 
ioitrla ur wiliuRis and will luixwtr in aitiutiuiu whoni hall 
lereia oaauot b« laiiplvywL Of uuunt\ in iuatancea aa 




no. s?a. 

bcru iletciihcd, a weiR-ht munt he fixod on tlic wire W lo 
draw tlif win- back, or a cht'ok-spiinK may bo vmploycd. 

In the aelMtioD of crankii it u alwaya necenury to Me 
that Ilii'T iLtii nul put tu|fi'tli<-'r with un irou rivet ; thej 

niiiHl bu u-raai imd work Imiiwly. 

W by aiiy uhancB Uiuy hiivu bfuoiiia tlofrtn-il up and xlifl 
thrtiDffh iJii: mu! of - ■' . pluco tlwiii (t"T a iiwdumti- fire and 
eu bum out \iui oil , but rvraiiinWr that if yuu put tbsm 
over too hot a fira you will moot probably matt the ri\-et. 

wiHng Closets, Fixing Reguiatop Closets. 

Tlie firit thio^; attwr haviuK ma Ihi- ■■rank* in to do tho 
wiring. It in a vury fteneral thin^ witJi good tmdiamott 
to ftx the wim iu they proceed with the ot«nkii, and in 
Riatiy eaatj* it in, ud doubt, an advalitngv. 

fk-fL'i\- uttiimptinjT lo fix a len^rth •>' wire, first eouuro 
oiiv i3id to a noil or any utlier fUturc, and with tho j>liL-ra 
dtrvti'li thi! wiro M muoh oa poenihlu, that u\ witlionl 
iiijiiHFii; thi' win'. It will, nf ooidm, be nndanrtood that u 
pair of ^od ctittin^ pliers we lndhi])«nBable. Whan at 
lliin work mym>l(. I idwayii usl- two pairs, one for holding 
ilu! nin< uiTHT tlic link, nud iIib other for IwlalinB thr wire. 
A very litllir prai-tio; will teauh vou the extent of teanon 
to put on tho win when HlrvUihinff it. The phora an 
•hnwn ut Fitr. AM. 

Wh«-n toakini; thi^ linka, §e« that tho ond of thv win 
nacd lo twiat iniitid tho main win ia truly tnmod, and eadh 
turn trni' wjtii tlii^ nthcr. outtiufr ofl tiin unil eloaa up to 
tlio twiflt, iM hIiuwii lit P, Ti)t. STo. Do not Icare It la tiia 
aloranly luaimur ahuwu al W D, l<i., FiK> AflU. 
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Usder ocftaia odroniiiBtanocM jrun xntl roqulro linlcn 
fomod ax tiie win, lu* nhava nt K L, 1%. UG. This 
Hhonld alwTi<rH bo diniit bntwoen lli« tlrat iTHok aiid tku 
l(mir nf the coutainer, n» ^howii at F A, Ftjr. 566. It i» 
goite u well to place a link bctn-octi the Imll-lever sad ilia 




PiQ.fi;L 



amnk in datarn wOA. U tiw lall flAm drops mnrp ^iiiioll^ 
Uiui tha valve, od unral^ bends the irln?. Tltc 'aiiim of 
tiiLi u Terjr dmple, vug. ;— that u. ■mAght folbi throtijih a 
aivan »p»xa of kIt much more quJcU j than thiougt the 
aoiwar itiatt«r wntm ; tke neoaantr tor fliuAag tlio link 
bctwcQTt thti fimC cntnk and tii« )tv*r ia that, not unfrv- 
qnontlj tlin lover gntg itau\Vfy piuh»d dnwn bofOTo thi? 
bnll-linTn- iNiii ilra(r up tlio witb : romcmtwr •Iwnys that 
thiit whirih ^vm fu^tioit neoeanaiily luavea ArA. The Iouj; 
linkbillujrtratoilfttLQK. 1^. 4(6, 

T, 1%. 571, ia tJie biill-U-v.T iw fixt-d ul K, Fig. iflfl, 
nod Jt, 606. Alwujrt fix Uiio Icri-T ti) jfuU tli-u volvo 
"plunb" — thatu, not out a( thr upright. Lovi^rs «houLd 
boTiudona tlui]rwfii«ori(;inall^wilhhniMHiaiiilit)g lu^ Y, 
Dfl when mide of iron thej nut ud become atitf in aotiijiD. 

Spring Boards. 

Ai A n C, &c., ¥ig. S71, alBO at SPItlNG-BOAIin Fip. 
592, U iliiutriiUxI tho RPTUiy-lKiiuil f»r nrt.iiatim; Oiri ri|>riii?- 
vkU-o, lumhrjigm M Ij, Fift. A6S. A B, Kiff. .'ijl, ib iIk' »i)riii(i:, 
tho JQUit, I>thii Wi:r, K the truiiliv. It K<f it the nxl mid 
ttlintt; "Ml thcmd in nu.talonj{ norew, mhii;h «civw» iiilo tho 
nyo pf thpnling, in order to IcHfrthm orahortcn iMiojnliiiff to 
i^iToumatmioe* ; at II u unother «cpew whi^h »tircw« tntitj 
tho iiiii?kot-liiil( of the njiriuir-viLlvn. Thn mnuncr of fittinp 
thii Hprinp-hiiird i.i li>* fiiirij( it uwtf Ihr Uij) cif f.hn rUw-ni, 
wi thill tliii ln)lii V ill iho btjoril in vi-rtdcjil ovrr tho (i|irinjf • 
vuItc link, iind th(T imd aS thn Irvtr D tiimixl to wiit l.ho 
propiT wvirkiny of tlio wint ; tho nlhiit of thw rud cvuplw 
Ihi! cod tn the lover ; the red. uul Hliiifi slioukl bn ui\1ct[w) tu 
■uit Uif ileulh of the olatera. with pluuty of Kc-rnw for tbu 
aUu)r lu Hlluw for <:til.tiii(i ott if uL-uHwiiry. I* i« « 
dta^illl ul tt oltijUT-puil fur U [iuii>i'l(inut : IlimU piitia are 
HOiaoLiniM njiui) uid itt uthvr timun lutmitivrLsI up. Tho 
Utter urw mtwl Ui bv nJicd upvii Evr ifuud wviir. 



Fixing Regulator Ctoaets. 

Fig. C79 Qluatrat^H nno irf tJntEnrhHj-'x Rn^ilator Piui- 
ulfmels, fljud over a 0-ljnp ; ihn Kufo ovnrflow runii into 
tiw band of tike Crap ; the pmprr pliin i» in miuio this pipo 
to dallva- over a haul, oe ehotni bj tlui pipu £. U ia 



the Iwllftwa-Tcgiilfttflr, made irith xhir nr '«i[iptT ; thoM ot 
eapper are, nf noune. math the bwil for durability. 




CI«aot6, Jco. 

The diftgnUD QT3illuatruU-HU vulvi;c:]iiiK-t.fixrdavartbo 
half W-triij). Tiiin kind oi I'loHi.'t, ubcivr nil otlicm, affiw 
ali<:iil(l bu Axi'd i.>M'T thie kiiiil i/f Imp, aa the niotncntiua of 
tha wa.ter in piiwring trvia tho valvu of the dcaot cntirelj 
doatroyi thn wnt£r-)ic4Ll of tho tmp, which booumbIt' 
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n>Dder9 th4> tntp btbill^ Uficlt<<^. Under nil null 4leHlB 
u pnjpn-ly-L'uiiHLi-u«i:iNl O-tnip h iho oaljr ona at jmanU 
invented that will prcnc Uioriiiighly liHciirioiiii under aD 
oiniiniuitanoea, viz.: — Uiking tipboauguaDd nujiOQiitaiiilatO 
Ofiauidwatim. 

Proving Closet Flushing. 

I have auid thut uU (lUiHitu Hbniild liavo nn nm-plo sapnlf 
(hf wubtr. Ml tli»t evL'ry pnrt of Ute buno may be uiorou«dy 
wuahud, uKiro unpiMiaLljr the tiout put. A verrcato^aal 
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nt^od (of toatliL); Uu.' (TfliiLiu-jr of the waUr fltuihlntf U to 
L.dij the Ixuin bj- {nirlially u)x-iiin}i Uie doaet-Vftlre or 
Tflopper poik and tlxnt [miniiuK iJli' Liustu aU «nr wltliB 
gOM ookt M ultunbia''<) nuil ; tlica, in thu ordiawj nuuuter, 
BoIE «D tbe aandlit «>( lb» claoot, and If any pnrt of the 
M^ U not olMtted the fltuttiing U not porfMt. 

In order to avoid kiulIi u DuuUutrtmoy, It la neeemaiy. 
int ot nH,to liav« li prtipwHUrcd pi[)» and ralve, and by 
fill uiwtiVB diJ not niidiu atxy vory nliiirii ImiJii or a Xal ot 
bnuicJjus. Wlii-n yuu arr no cuvunintunucid tkitt yuaon 
Oiiupvlli.'d tu LuTT' brunpli jointn, yoti Bhi;>uld always mabo 

, ftoiii at tilt oHiuivit MfiBiblo anj^b. 

By Bdhtriiiu' Ui tLo fijUuwiiiif iiintruKiotui (trMcb will, 

Id molt caaM, be (uuud » i-ury gaoA w-urkublu tabluj, n very 

dhctual fliuii inay tw ruUtu upiiii fur a cluMt uipjily. 

Wliun UiD head of wateru £ft., luo a llin. Jinil-uap rttlvr 

Willi thu Munft-alaod |>ipe; Imt when tho pipv hut to bo 

takfo ill a ttorisontal d&Mition, In nil oas^^n msa the next 

I'^M largor to allow lor f riutiun. Wlieu llic hciul of water 

[•ll between fift. and 'Atitl., use l{iii. fvill-nay valvu aud 

liripo ; tiyi>a^\i if Ihi; pipi: nuia fnun Tft. hurlruiital. iuk< 

■ Itlo. pipu til uUuw (or Irktiun. ii^fuiii, shuuld tht.- IilshI 

of WHt«r \ns (rvm botween 36fl. and OOft., use a lin. ; and, 

in mjr oniBloD, niotluni^ leaa tluiii a l(n. Talv« nhould bt 

UiHTd, alUioii^h in o&sai whera tlii^ height In tttnu 60ft. Ui 

1 80ft., a |ln, pipe may )>« uned : but larjiier, fitiuunliiii; tu 

: wliAtover loiurt<l> ijf huriEuntul pipe there niay be. A 

■hatp band will Ktani tlm fluv of water to at uast half ; 

thnvfore make tlie Leijdii ma easy as yon oan, Perfeot 

BtiHhinir nlnn depends, t« a very grrat extent, upon tho 

kind »f ''Ir>>tct-Mudn iWd. 

In my satimAtioD, Sharp's nutlern. which 1 Iiare befurv 
qtolcn of, and known aa tiie flualdnjc rlin, !■ the btat. In 
ndmc tbie boelu, care aUoulil be taken to pruvuit any diK 
or othi.T focvifrn iimtt'^r K^'ttii-K "il" llie H"i, u* it iirill 
prfVi'Tit Ihn wntur pmwiuff all orur tliL' boMS^ and cotwo. 
[liiirnttjr leave it unly partially ck'anaed. 



ServonU' CloteU Upstairs. 

[Aln It* ffoppsr ClottU and Watrr Sumilif, SrrraHit' Clotttt, 

Punilian «/, iff,] 

Frum a Minitnry mint of ricw, nml iknumin^ alwuyH tJiut 
tiiry ar« ]>i«p<Tly nuahed, thCM clorwto, mi vliown at Pif(. 
ATt, &o., are T«ty good, and a« thcrc^ an not any worldnfr 
partfl. eviTUatingr: all that in ruquiiwlU n good uap and 
Lupper, i>r a oottage, or balliii»ii-iiha|ied Main (ShurpV 
patt«m]. 1 dt-vni it bf^< b.) lix thnc haaina oror a jmiirrlif 
CbUflinu'tt-d lend trap, if lisiit an iliawn id the diuKram. 

It is pirfcTiililv, tnat is, wlicio pinctJoablei to fliiali tlivai: 
cloM(« through a aerviou>bax or ranall wiuto-prcrtnting 
mtem. having a Uin. or Ijiiv hwl pipt'; but wtUfD tliia in 
noteaaily pmetlcablit, it i» bunt ti> wurk (nijui (•liar)ri'd [lipi'a. 
In auch coiKH Uxt valvi; b t<»iL lttu.il witli ti Ti!|^ilali>r. iia 
aliuwn at E, Pig. &74,nlauatFifc>i.Sa(>aiid&ta, &0., nutliBt 
it will bo iuopoMuble to get a letkouantitytluiii about twoor 
three gallona each time tlie hanols ia puIlMil. The put* 
of thia W.O. are oafoUowa: A,F!ff. 47'liat})«'Cleaet<pao, 
D the leadoi tra[t— in thla oaae li ibwilil be a leaden 
trap, because It ta fixed aboro l^te baaenent floor» 
liur, and requlree to bo ouuneeted witli aoMer lo (ho 
M>il-pi(Hi 8. Ill aU cnam witU tlua kind of work it ia abwi- 
lutfily iiix«iMai^ tliat tlie trap, aa above ulaled, ahoulil bu 
uf load, an all junta heCwscw the timn and the dndna to bo 
offlMtivff uliouldbeNiUmv/. beoaunoif LUetJitp laof aartlieu- 
yrxre, the ftrat joint fana tu be made uI putty, and auch 
jointe, owing to the variutjuii uf tempi.' rature, are Rubjeot to 
cxpooaion ur uuntmcUun an Uiv oami may bv, and whoa tt 
happona to bo oontmotiuu tlicy uoouiHarily ueWN to bu uir- 



tiffht. is the eloxct aupply. D an Undertiay'* eloMt- 
vnlrD, (tliia ia fully expliuncil under tin- hnirl of Clnaet 
Flaabiag,) £ the legulator, wliioh allown thu Icrcr to fall 
only alowly, tlieivby pn-Tunlintf it fium clooing auildunly. 




Pio. SJi. 

Anuthar offool is, ibat wliilst tlic Itvcr i" ili'>u-cijiliii)(| wAter 
[a uontiauaUy miiiiiiiif t.hivij]<li tlit> ■npjily viilvo Ti, wliich 
when uwd in conjun«tiun with either valvo orpan-oluwli^ 
la known oa the after-IIuab. 



Closet Basins with two Supply Intots. 

Thin oluFi^t in mini".' by Boatull. Tliu wali-r mipply i» dc- 
llv#Ti\l thfiiiffh a kind rf brnooJiiiip piiic Q, Fig. o75, 
wl]li?h IA iniide by tieiiJiiiK KJiind a piitt' <i( lin. to l|ln. 
lead pipe, luid uiakiii); u bfatich joint uU tliiu lualii ta^iiiy 




Flo. ITS. 

pipp na ahowB at Q, Fig. STfi. Tlie elowt itwlfb aluiUiu in 
make to duLt diova at Fig. 61S, end novds ivj fnrtha 
coininiiiil. 

Thin ulitK-t U fixrd like oU otben of Hiia olaw, und L* 
dom- by aiiiiply HpniinR llio pipe MUBciently wide to admit 
tiio imuli ol tho bona, as ahonii at E. whieh, i» iiodded 
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down with n>d nr wtuto lead and iwkwcnI duwn by luift, or 
the load of Mn flrui^ mo-y bo brouirht up and turned over, 
«« aLown kt li, t'l^. 570. C I'' in lui air pip«> vHlcb alrm 
seta M on (ivnrEow fiw (Jmuld th« uloMt bwioitiia oliukul 
tip. In nuilung lliia jnint ut E MMudniM hMDp Miturated 
mdi nd load majr bo iiw<d with ad'Antttg*. 
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CIcanilnR Closet Baslrta. 

finnn*imi?ii you will be n<|iiirod U< (Jean 'iiit h rlot^X 
Imain ; llir hwt woy 1o So tliis in (o tlionoiK'! Jy wiwli it ; 
tbcD tnoko ■ tni>I>, wlitch In Aotir W tyliiw a ]'k-ci< nf ru^' 
nund tho ond of h ohnrt aticilc, nay Giu. lon^ *"d jiii. Llii<<ti ; 
&en )(el ii iwuiid or ¥ti at opiritf of mUIji, uTid with it nnd 
the mop wnJih Uin Iinniii until tlic tnnttjTr on (he liiiun ih 
tliorimirlily ruifttnuil ; tTii-ii tvtusIi iIh; linidii, wliii'h eliould 
be lUi oWti lui n dininT pint''. 

The Munu upplin to urinoLt, nrinal naetc pipe*., Ac. 



Closet Saf« Traps, and Flushing them with 
Wccping'Plpes. 

It not ■uncommonly oflnirn lliut >'lnwb> have to W fixpd in 
[he ountTu o( H InritiT liitildinjr. nti n litiiir^SM^, nr in wMiin 
out-of-tti8-wuy jdnce, niid (ftiifrnHy where It In iilmnnt 
impoaslbtc to take an tivrrflnwpipp from the rlnnct iwfo. 
and it would be a [frcot dctl too csptUBVC tc run, one down 



by tho idde uf ibc EuiU-pip»— in tact, it wuuld be piddng the 
pKiurititur'tt pouk«t. 

Viidi.-r Hudi viNiuuatMiocH tlio diiUuultr may W wver u mna 
in tho fctUftwing innnn«r:--E''ix ou iidditiuiud oimII fin, 
a-tr&p. lu at E, Fig. ljT7, wtiidi, uf l-uutmi, ia fov taUa^ 
uway tuiy overftow that lui^lit tuku phuto onrin^ to tha 
dimet or pipa beiu^ uut oi oriW. Fur » pLui of nnh tnpa 
refer to E, Fig. 466. 

Wln'ii tlwtti «inaU Uvpe wis £scd, whctlicT O, cOi or -^ 
it is im(wirntiv»tJist thcyihould bo properly mjppUud with 
vxthr 4ivpry timo tha dosut im uwid, and ttiai llMny «f« 
■n.itit«]y protected anlnit riplionajfc. 

Uui to piooced with ibv fStoMng at tlin joimII ufe trmp, 
wr luunlBpuuvniULiiie Fiji;. 677. B ia a piece of jIn. liMd 
piiit, thv i.'nd, J, boiiif wurkud tu a taper poiiit, hnvinif * 
fill! jiii. hole boivd inlA tbu paint, lu nliuwii . Lot tUaholo 
be tho liu-ec<«t ut thi> ciuUiido edg«, and bnuichod into the 
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llu. or Ijin. cloaot mjrply pljif. Bsduiwn (thin mnj oomo 
(iff fi-'iriiliilur or other BiippIypiiiuB). L'jtniNbniiM li'c tAkeo 
tu Itit ihi' rnd of thi» t'il"' "tiiud up iiiiddii the luri'tr onn 
iiUnit {in. or jtn. : tliii*- tLi.- wuliir tli(ir<niEhly rroun tho 
end of thi» pi]*), wht<ih, lojevdhtT vith the hole bdnft 
tapcjpd from tho ontidiip, prcTMjbi »ny ioraga «ub«fauuw 
fn-ltjiif; tir hidirinK in this «wo!l hold at tin Whnnin^. 
pjjio. M H P !■ an enlnrtrtd fIow of thw pipe K lUiw- 
tntt<i» lh(! c'nil of n wi:iiiiiuff>|il|K> hm-iiiif tJio iiiitM' ond 
cloood, cxccptinfT tho bradawl holu ut K, Knob n mdthud 
is «x«Mdin}'ly doniieroii^ lu tliv luuit Lit of dirt, &o„ 
U Uktly to block or wncljj.- up Ibo hole, and « piQvcnt 
the poKiaiTir of tho wiilir tn supply fho trap. N itluatratc* 
the fiid uf thtt mHtninifjiipo «• it 1« geiiiintUv left by an un- 
Kkilldd plumber, whicJiiHu bud, or wone, lluui thatthown 
atK. 
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Intwduction. 

FliimlNva canni't give too much stlMilIou to the thorough 
fllwhinit of rliKH'la, liir uiuii tliin point, to a it'ry g'"^'^'^ *'^' 
tonti dcpcndii tlit htultli <jf Uiu po-jrec oliiaB llUlIlL■^. It (lu 
ImpptnUi, m<M* by I'loviili-iH'ii tlmti uiiyl I'i'iff An-, that Uiit"? 

, bonud ore not pfvt/re'l wiih th'> to" coinplii'iit^ii (tiiiinruius 

' fa) tbu WBtAT-t'i'Mvt : but, on '.li<3 coiilmry, An* of tiit- i-cry 

Kunploit kind, lor tbo recuton ttiut. thi?jmv thf<'h(.«pi?iit tlittt 

Don be ulitoincd, and ^^ood ruuKli '"K-"* often wurk luuuli the 

..boHti liut L'rL'u thoH cI«Mft« roquirv, wid must Lmw, tha 

pttttcr uu/ haw onljr « dribMn inui thn biuin, nti<l thon it 

' will work ; but not mi with tlm rgtUiHi' iilowet, nhioh latU 

M cioniplote In nil putntn- vi/.., a Uuirotiiih mipply auil 

proper M«d pipes, tiJvp, Jkp,, wlicn all will go wiAl willi- 

out attention for yoaiv, cxccptiiiK' prnpcr fa'catmoDt, uv 

■Dilttt-r t" w!i"t i-xtent it amy be umkL 

It <if(i!ii hnjiprni* lliiil in htliuj^ u|) » rloiuit imd vnlvo*, 

whc'llivr it Imi iif thit wiii"tt'-prc»-iintiT kiiiiJ (ir otLorwtw, 

Utile or uo I'lirc i" tnkfti tu mln-t iiiiimrattts ■wlii«h ate 

aiiiwd to oacb othr-r, and whiah will wnrk well toifvtiier 

r when &ud> Uft«n u woirtv piX'^ontci jfiviiiK a tair HiihIi ifl 

I Axed to Ht inferior cto*6t Win, mi that tin* Unwilt vf 

[ 4« n|iid flllxh of thu intHto pniruntur in Inut in thn bnxin, 

find •<« r*r«i, lio rwiiilt in luUiur rjun* bang far fmm 

MtWftDtor}*. 

Tho joint that should be «lw«yit kifpt in riew in, lu nvl as 
miu^Ji fliMliiiiir efleot U pOMoblo uut ci[ thu kivi'ii quaiiLit/ 
oi water diwhaigvd at each UM of tLv fltuhinK uiBUni, bo 
tluit iJie mil iiiuy bu rcmoT-cd from tbo cloact, and alcio 
eorri^d al'inf^ tliti drain. 

I hftvn for many yearn pfurt Jnnd'' thinWntifhnf our tnulfi 
Tny pnrt.iciiliir Ktiidy. I have sUn lak^n oiit many pntnnU 
fur ihi" tiiirjmiw. noiii.e of wbich I Bbiill pliir-c ln.-fnrr jiiii, 
though I (dinll not. >%ty wlili:^li rtrc inv invciitioDfi, nii tlu» in 
not a trade <'«toJoKua. I hIihU kLm uty bofun' you all thoeo 
iFOTtliy nf your nttmtiun, aupli lu Junniiig*', Tvlar'ii, Lam- 
bert's Botildinfr*", Gaort & Chrimi-*', *n., «i thnt yiii majf 
judgd and Im nbln tn mlurt thiuM- niniit nniljiWn for your 
pMtirtiliir jih, fnr thram iiri' inmiy wliii^h will mit nnn jnb 
And br totiUly unfit for imritlicr. Thr old nhnc, iijirin(r iind 
Ivund TalTOi and lK■^^'ioc-Ul:x ori'iin foments huvo niwiiyn 
. b*«n ((rent fnvourit«i, Vjpcnusc they will iitaiid loiiffur tbjui 
■ tey other viUve, nnd fur oortain work will M«wor by far 
tlw' iM-rt ; but nvtrn tlitiu' iLminpitHuiitu Iiovd bci-ii vrotidrr- 
fully iniprnvpd by tht^ inlnxliiciitiii of a wivind h)X and 
■tphnii, iir nt othiir timiw by simply (11111),' the mund Tolvn 
■ttiu mmith of tin- down pipt', and oonvprtinir the nir- 
' Bjpeint-j (I ntphon. Ijy which Tiii-iinH it in inipnwiibli> to p^t a 
ipi ^vpn qiinntstyfltiiach j>ulluf thc<hati(lio. u donduriLtum 
%'liiiih ftliuuid be eufon«d in evi-ry W.C. I ^lall voiiiiiieiK.i'i 
. thb oloael wrvicc-box work Ity dpn-Tibiiin tli« inptbod uf 
utnaldng' Ibe ardiiiMj lead mtviol— box, itml tlicn li^iid yiiu 
[step Iiy step to tlie nuuiy diff^ivut kiiida to hv (uiin J ia the 
■nurkot, botli in l^^n^ilaiid mid nViruud. Aftirr thin Ixitfh I 
■hall giy^ the diff«ont vbIvm fur fUinjf tind«r thu vlMet 
aest. 



L«SLd Service Boxes and WaterWiute 
Preventena. 

Kg, 678 ahown tbo serviw Iws m vtnio by the old whool 

. vf plnntwm. It id the ht4^ Hhnj>o trst/int and the workliiff 

Ithonof pL'rforrt. if not plaoHl loo fnr frciin W.O. Any <nlvo 

^'*r cUtCTU wuric nmy bo Muldi'iod ou tu thit bux. waat» pTt- 



vcnttnf or «thprwi«(t. A, Fijf. STB, in tho ordinBryTonnd 
vnlv*, Kg. fiSa. Boldpred oti thp top of the box ; thu Talve 
Kbould be made with a. water-wuy of out Icnu Uian 2ia.. 
and havoatlciwil iKtw tofourdiL-fnt-hfrtdimn'WBfortakinft 
tJie valve seating off iho ring ; thu wrif(ht A i» lead tuni«l 




np to a nice finish. B la tlie ^r pipe, tha lilB of whicth 
Hiiould urjt lie loui thitu the down rjipe 0. Fiv- A'J7< The 
air niiM! ri'iiuinjn uiplaiiattou. for liiuf our Mmcc boxes m 
BpotW in acttun Iit resMni of tlie air pipv bdn^ auide loo 
mhaU, gvDomllv (in. or (in. ia uMd. Say tli« Outlet pJM 
C, Pig. 697, to b4 Lin. to llin, ; tho valre niddenlr openM, 
liie box filled logethtv *-ilii the nit plpo, tli«i siuldenljr let 




no.STO. 
the valvis c]cf», th« dtw of water to |iet aJr tlmtigh a nnallpr 
plp(> will l>« conBldcrahle. beeause thia air pjpd i" at thi' 
muiiii'Mt i<t M'tlan. chftrgod with irater, thuimBwrtnally prr- 
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ttaOag aiqr air jin^ng imljl tlic water i» out. Kow nup- 
pOMUe dowD pipe to Im l^in- »i>tl Uw iiir pipe unlj' ^m., 
til* water in the air pip*, in tirU-r to lei the wntor «wi uf 
the downpip<', mint a.- it wt'w fly nut of Urn iiSr iiipo, 
Othenriao tnurv will Ix.- » ilr«x "■' j'nti-iiicr RXi;rt(.il njiim thi- 
iwUde uf tlut wrvi<v lx>x (iii<.' iiirrtin of tlia waUr iu li 
-imalkr pipe i» onnoiilviubly ^ixuKtr], ond thnl oaiwca tha 
lini tu (UK liiwArdly, thua cniixin^ ilw i-nlvo to bcooiue lop- 
«idod, or o«l of tho uprighti whmi teiikiqp! fullowB, TUs 
[ ban dlMfrVATod bf uiwUco. but wiw ludujr yuim before 1 
«iUd4i»o»TorttiiiH«iu MiiMB of bi-ut-t«nMTviuL'buw», By 
worldnR to thi* rnlo tbo uiipl<miiint iiiii>king tuww m> ofCvu 
lieiint In soririm-boK pipw i» i-wyitatcd. 

Cutting Out SerM/lce Soxes. 

Fif . fi79 ii thn tnuthod of outtitij|r out ntrvicfO bixni. Tlic 
dmmatr i" to llin. Mcnls, utd aomb rvrjr liltlo dnM-rititinn 
Pint, tokc a plow of lood and Mjuara it to tho itxtuiRid iiizo, 
umdy ICln. bf I3tn. ; tlien froin th« conien. A, B, 0, I>, 
«ee bnck tU dotted liDOK, K U, QG, FF, £1 U, lin., vhioh 
will givct thd titii ftf brts top, 8in. by Sin. ; thtn if your 
foldur nmiid buibiin U to Im lin. wido tiauli Htdo, »-t \innk 
the nnHln linoi, 1, 2, X 4. 5, 6, T, >^, lin.. or hcittor Ifiii., 
fmm y, M J, oMi from Q U> J, alwi fnitn F tii J, nlmt tr»iii 
U tu .1 : tlioa RMp tluHo odrva. 1, 3. S, 1, 6, <!, T, 3. to nn 
ftntfli' for fDriniiiR a mitre. Soil tbo iiuodo oil ov«r within 
lin. of ttngliw, tlinn iihavc aiuno fw iitiown nt €, D, 8 ; next 
w-tiil up tliii Biilf* (ii iiUrm- W(«l(fi' i« Iiiuidy hiTi') ot tlio box 
til thr ■lia|n' of Fiy. 67S. luid wiUi n piuoo «f utrinu or utrnp 
lip it lip muly fur aalilrrillR'. Ymi null pliii^n tlir Imx ori 
tin." oonicr i-Hiiv to iiiililiT, but he bhit unil liav^ l.lii' ciwtict* 
properlj- clo-ml ILrtrt, Noil nquuro up the botti>m « tluit it ' 
will r^t truly Aat oo tlie bottom, next mil und Jinvc i»H 
nuiul thu bottom tsdgv, ta*.y 2km. Lhu Kiiliiijf. und Jin. tho 
dtrnvinjc; mnke » bradawl hola in the tup for vi>nt, and 
mU/ir l)ott»in 'oi. The muon why tJio boc i« iiLml? 
tnpL-rinii ii to allow tho bottom tn pam ttirougli tlie liule 
in tlic ciatum without letting the top foil throiuh, uul tor 
thin iviiuoii you miut not for^t to liuvo tho lop largw than 
thu boltiMii. U it CI not liirgo unough rmi muat. Hft^r 
•oUCuring ui) tbo bottjim, trim it off ncuxirdin^ly. 
Soma ImuI wurltcnt mil nil nmnd llie niit«idn af each 
angle )tn.. an in mukin;; O-trnpn. N.D. Uiio tlio aolilor 
for the iinjflcH (uconmo aa p'^HlbLo b> prcvout mii'ltdniif whiMi 
fixiu); tho Lui, Somttinitt tliu Los i» l>ii*j«d up b> tlio 
abnpi' ahown at Ail U. itjif- 38«, to drop throuph Uio 
bottuui uf thii oiitsm : h tluti(j:«.> tuniod an at K ; thi' dnwii 
pipu Mildctml iiilci t!w birttoni : iitlt-r wthirfi i.hrt tiip in 
Wiped ou with tho ttimLiil iIuuisTi to tho bottora of the 
OuWa, This mukcB a firet-rutu job. 

Round eervlce Boxe». 

Fig. MO la a mund lux. vid ia mrnli^ for rtnoifrth. It 
Is flnfi out out of D niutid jnux; oi h^inl nunirdinx' tu thn dc- 
■lvdrfM> About ICiu, over will make a fair dxod bos; 




lii-inriirod out lil:e the bottom of a bowl. Then with the 
bliint nod >ii the lunlk-l. luuki- tho sides of Ills ImkI Io thia 
altflpe bj- ImutiniT it from Ibu iiisldv. This musl be dan* 
wltliKuc t^rippiruiir piu^kurH; liy giiiiix' slowly and cstitioiiahr 
U> wurk, uiiii by wurlciii^ all ruuiid Uio t<d([ea fint, jou wiU 
tlnd uo dilKcidty. Hnnng wortud up the edgea aa taaeh 
n-p<'*Mbl>-, xakv thu dummy aud draetar, and byplocdnff 
th<- diiiiuny iiuutlu work the ouliiiile over the way you would 
have it tfo until it in tu tJie *)iape tvquJred. Tlien cut out 
lh.0 boCMim nod nuldcr it on (liariii^ Rret madu an sir hole 
in tho top of thf bux). If the bux ia to be k-t down into dw 
ciatera, aa tho •qunrc on», N K, Piu;. .'.«e, J, Fig. 686, B, 
FiK. W, lat tho botbam be 1 Jin inudler than the top. Tho 
valve is M)]doi«d on tha top point of this box. iwuu-tunM 
thia box ifl tnadu by aoMcrtug oti tlte lop and bftttunu This 
liox ia ulao made for alatff or iron uiMi-ruii, wbuii thn bottoin 
of the Mune la tint fixed with a buUcr Hcn-w and tho body 
aoldcnd onaftoT- Thu Ixjiilrr "orcw iliould Iw wrtl iKTvwad 
np fintt, aitd not paa* toolar through, unlosH you wiaL tha 
baii<.T www to fonn s veMtlDg pipe aa that nl i'iif. fiSI. It 
will at onoe bo aeen that the aei-vloe box u the twMt «ha]ie 
fnr ittjitidlnsr the Uiriwl of tlif watorfruin tho oiatoit, liy 
rcAwni of lUt nhapo. it you wish to tvtwi Uits box to kS 
inm lialeni after it i» tttiidc, youi'iii duni> thiouxh thendvtt 
ritiB by liaii'iR a Bpum^T nittdo ijko n fork, which mart fit 
thp nut tightly. ReMieiiib*r to Bx tho valve arvr tiai hole 
in th'' Ix.ittJim. SuiuL-tiiiiw tho box In flxfd with a linM* 
fluogi; iUid KKVt uuule U> paas through tha Lottom of Uw 
taittmti. 

Weeping After-f)u6h Servloe Box. 

Fig. 581 U a wocpinK-«rvi'^ hox. introdu'^whnvRocso 
kiude ui waat« piovontcn are luod, for alowly mipplying' 




nun taka lh» mallet and draater and tniA the rfdea A A 
iQuAilknMt— Fint lay the lead on a soft ^eoeolwood 



the noccfinuT qwmti^ ot water to i^hargv tho p&a or beeia 

aftrn tho miun vnlre u cIohsI or the ordiniiTy aerrico bos 
toftied. It i> genemlly made with a ahoA piooe of 4lxk 
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atril pipe, irorkod over at tlio two enS» wilh tLe Ixwidiijt- 
irtick,«rdis^cr»nddujn»y, tieoufJet ^^ipe A t>uiii^'t>iif>hL-d 
thrtiuirH the bottom ud sudtwixl. I'liis i<niri sitiuiil j Uu ln-ixl 
over againat the aide Mahmrnnt tup. uud nboiild tiiivu nunc- 
quarter inub hole within one iui^b of tli(< butiinti tif tJict 
alkuntwr, M iit B. This pilW in tlio rwU nivaiUji^ru of nur-h 
appiu-atw. fiiippol* Uw» uiM I> l« W <nli«fj^nt witli water, 
tbo alrpipoK, wkicbxhouldtMofthuoafii^Dueasthutuf tbi< 
ilowti |>i)w, undiut (is. a" •liown, will Uikti thi> ulr tiiti of 
thn rhMn>>i-r. imd (rf OOAinsUta otiiUDberifl filled with w-ntor, 
iui4 i-JinrioM Uiuiilpe A, whidi IliuJifil iho qIosl-U, &c. titap 
the w»tKr rumiing throiijrh tlo pipe 1>. aiicl Uie nmlor 
cpaacM to (lYcrffluw tho pipo A, bwt will tri<ikli] nwajr down 
the i»i>o F, tLiuutfh Lh^- aportuie B, until tho ehunber K in 
ojJwiut«d. 

This form at woq)inii-hax w mnilo to utaiul Ixihind 
OBjiinKi^ fill. A jMjuare Iwn will win-k jiwt no -woll with the 
dDBu-t)ip«t nljuidiny up in thp box. Six; N, Fig. 68H, Fig. 
fiSa, wid Fig. tl«H, A, Pig. 026, 4o. 



VALVEW FOE CLOSET WORK. 
Th« Round Valve. 

V' 'i"- ■■ ^'' woll-knuwn n>iuid valvo, as fixed at A, 
Fiir. 57^, A, Via. flHf. J. Fiif. ftW. Sfl. They nn mud* wil2i 
or withont tWohcdw-lioftdcd «nn)w>i; BLitni-liitira tii iwtow 
on with n wiuihorlAo oodk bo«W> Sta., hut thin in nut nt 
all n trxxl fAa.a, n* it M troablgMcae to tumcrvw tlK-m aft<T 
■tAndin^ uiT u louft time, and nqoiMs a larfri! Mrew 
wTvnclt, whifiJk fcrliups in nnt nlwajn at hand. TliLt vuln 




r 



Fta. UA 



MfOlTod nt mty time, with a nnr maher, fay 
f. It is nptto ffet lop-itldtxl, tQT fMaon ivf ati 
. ibod ftir plpo Iwlug flitJ . tnejr w* thon Ukeljr 

to toak, bccftUM the leatlior Juvh not fit the- aeatuig. 

U tbi box is mods too Uglit tt tsvUt lup-aided. 

Spring Valves. 

Let n* now pumiiui Fi^ . SS.l and ii«« thn Advnntn^ of 
duMvalna. A3. Vig. Mi. iUuittratm thcovnlm* lUod: it 
WM inTOitod by Rmtimli lu tliu yi-ar 1779. E i» the 
laatfaar ralre, wKii.h <]it<uU work Iikihv i>n tii« \tyoc. and in 
DMd« to otuno upwnrd ^t^innt lliu SDotiiiir. TUa ral«c 
1* -worked by lh« rod L, nhioli iMiaos t!ir"ii|j;li tiio ait' 
plpo. M, nnd i« uttmiii^ In Ihi! Ipvvr N, upoii the 
■prinif.liciBrd, [SoeC, W. D.B. A. V, E. Fig. Uri.J Ontlii« 
rod ttuim Is a nlinir at O : thLt \a almply a lon^ neraw to 

Xit the liMiirt.'h «( the rod to tuit the ■prlns', P. Tho 
or the aprin^ P. Fi|r. i9i, is to kwp tlm viivt K ti^'ht 
up tu the eeaUunr. Now, hnviuif all oonipleto with oir-pipo 
nnd springs all fldjiiat^d, lU ntinwii, piill thii uirtr which 



brin^ tlfiwn tliA Icvcr, N. TliiH onrnprvaaen thi? iiprinfTi <u>d 
allowa th-o nid. to full. tbcT^by opunbig the viUi.'n. This 
gf cuunti", uhiirgos tho boi wiih wutur, wliich runs down 




tlie pipo Q to cIuiH-t. On MtiRK gn the wiro Iho valva 
uliiKW, aiiillunvui tliu lux ftill of wntOT, which in itii turn 
iakvB time lo loiipiy ; tliirt }{ivc» tho fliwh of waltr nfti-t tlio 
handle ix l(<t |H> iityntmary to fill tho clowt pau or biwiin. 
This Tallin is ^owti ua tho i>prinf(-TA!v«, nn<] U l»i)r*--lT| 
used for jilaoe« wta-rw Lhi^ front U liktily to int*rftii* witLi 
tho worhiii^ uf tlte w iru, wbvn in WHt<ir, lu Jn thU imite th* ] 
wire or nitl U unly wia when the Iws la full of wali-T. IfcJ 
IB a BplLtiilid vftlvo. On rcfcniny to Uip apritijf vnlvc R| 
oS:i, it wilt bo wwu that this luw a i^lraiiu.T formod on th. 
inlet N. For rrrpairing thin valrv, fipit diMonnoot tlie rwl^ 
ttnd ulioff olf uprinif-baanl, Pig, JOa. and th« crow* on Vix 
and ru-tmtlii^r. Son that tho f^ng le BafSdently •tronif, or 
fU a nuw uuo. In lini of k tipHn^ I have uwd a weii(ht 
mid pullpy, wliiuK worktf very well, bat the Bpriui; ia b™i. 

Tho SliO« Valv©. 

Thid id Ultutntod at Vig. Mt, and also aa fixed ona 
MTTvirtT box in d«bam «t B 'J, Fin 69a. Thl* wotloi wiOi n 
bKll.liriitir,iiiul Ik. I think, an Imiiruvemont upon Uii) Hpriug 




fin. m. 

Talw, Inaanincli m It docn not ifppf^d nptrn a sprinff for 
it« oIosUuj; Bt'ti'in. but on f^^ vita lion. It IuMtlii' muno 
advontAf^i of Ih-e win- buiiLi^ oat of tho water m tlie rpring 
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ralv3. To Npnlr thfi vnlvo, take out. tho nrn-wn, D 1), nji 
top of hvj, Riid ft"-lf«ther valve. I m-iy fipro rcrniiiik thiit 
wliHtflVL-r viilvi! in usnl. the name alionld nlwsyti W Hxiil 
plujiili luiili^r lliu b»U lever, ftiid not lon-nidod, A« bcfur* 
■t«kd, uay kiiid of oLrttm viJvii miiy tn fixwl upon Ut.iwt 
•wrvioc boxMi, if lurjw c-nou(r)i. If « wfi«t.<t provmiN* i" 
fixed, tboii tin- w«*lii)r pipo, K, ni«y hn mwd, but Hhniilil 
nul eaam up luuru Uiun 3lii. into the txtK ; make tlic n^mp- 
iiig Iki!(i uliout Jiu, iliuiuator. 

TJiB Spindle V&lve. 

Fig. ASS U the Ktiindlr> vuIvk. It in ^frouiid In — thut in, 
mi'tia lu ini.-tiil, witJiout li-nlluT. A. tiiu budy : B, tJin 
viUvc ; C, tJw! HiMtiilli' ; whit^ i» ikhvUl-J wltli a nut. 
Thia nut ntiniild \k rti\i\ntrt\ nti tcfurr fixing Hxa viUvn. 
TViii M imporlant. iki thi' nut in liL'-'lv b.< wtirk iitf tti timo. 
Thia 7a]«o will loat wrll, if it ui u )<i)<h1 uu^, aiul if thi-iw 





Flu. UK 

i> ui alr<|ap« flzeil on tho dmm pEpo to pitvvont tli(> valve 
Blamiikiin^'. Thi* viilvo «-i!l titAnd not wiitor, onil is nwhil 
fup uiuiiv (litt'LTi'iit purjiiHt". SfmiC'timi?«t tlio HijIiiiilLi in 
iif (luuLId k'lifftli, uiiil tbeii the vntve is caIIuI u luu^ 
tiiiiiiilliT tnlvi', Tliin vnlvuia hIiowii llxod lit B, Ti^, <}Q'), 
aUo Bl I>, Fi^;. ri»S, &c. 

Screwed Spindle Valvo. 

Flff. an i» th« above raJve, viLb tlie asr^w, A, on tbe 
bottinn (or fron pipe. 



tong Spindlo Valve. 
PT§r. 197 u « IcitiK Niimdlu- viil\i-' fur pump, rjmnct, snj 

otluT work. 'Ilu* valve i-i hiuul^ i<jr Jilurt^ ■uoli u at 






Pui. tm. 



riu. tas. 



n<i wa. 



E and J. TTg. 398. uid at B. Kg. Sfl4, or othw pIsoM 
uh«ni there In nu uhBiiri- "if (.tittiniF nl tho t^"*. It la 



hhn mtii-U lucd in tlie old lotulon ptimjwi, for vhich waa taj 
Putiip Work. 

Slate Cl&tern Spindle Valvoe. 

Rff. 688 i» o nlnUi oiatcm cpijidlu viklvo, witJt fljr ui>b| 
and iinioti. TUj valru ia miulp for Hiato cf iioi] oi^anMLl 
mid, m Hbown, in vrr}* lumful fur this ptirpi>M, im it i—ii 1^^ 
fixMl ia n fuw tiiittiitm. A ia tho toIvp ; B, tho Hy not ;■ 
E, thio denp nut; F. thit ItninfT. Tlio whob oMBbuwAl 
fumiM a AnUs cwtorti npiiulU- rolvr, -nith Ay nut Aud i 
In fixiDg thin, al-ft-aj-* tt« it with m red lond tn^usunrt ■, ._,„ 
thi) flui^ H, ttiut du nut ncrvw it ii|> too liKlit Ui cirtccit. 

Fi^. S8B in tliii niTiiL* kind of vnlvn lu Fiji. 588, bai ' 
having a laatlitir viUvu A. and nii nir-|iiru- B— whkfc I 
tliink iiTy little of. luinitMi ninn't«nlh« of ihem ara only 
jin. limai tube ntui^k inlii thi; bixly of tho v»lre. IImv are 
uut »> ^od 09 thv ({ruuuil-iu nlTc, uolcu it !a for pblcn 
whizrii th.u fnirt would upoil tho latter. 



The Cistern vatve wetl (or Valve Well). 

tlj^. 600 U« Villvo wull (up ImuI (riatnnui. Thu ttbO U 

fixid in unU-r [a tijt Uih viilvi' in inxc\i a ixwltioii that all 
thn uw.'ful ffftti Iff UiL- cialiTu may 1«' utiHuid. It diouk] 
ulwuyn liu ourcml uvur with a gruting of BOtiiu kind, 
gvncTuUv- a ptrrfomUJ piece i>f abrat load. By oo wring it 
wnlorti^lit livor, -with WMpin^faolo and ur pipe, with 
pro L 111(1 -ill vulvo, it aiiHwers im Fi^f. W* fiR(t-«huN, aa joa 
cjiti birlti-r empty Uiu i^iNtum. 
fiill tho valvu up tuid tlio tnUxn niiw throng snd 



I 




PlUL BML 

fluflhM tho uloset (hut nir>p(iiia thia nvlwt not to b* witliin 
thu bus, Init u tim^kor valvL' liiwl im thn pipn IhiIow, It will 
fiti!fWi>r lilt' naiiiL' parpiiw). Shut th*" viUvp and ihi- box 
rL-ftlln- El'c-{i thi- riilvr i>iicii, and [Rilvthit llmil(<d quantity 
of wntur iiaii ytua Uiioaic'> tho hole into the box aad 
through, tlio Tolro. 



Twin Servloo Box««. 

FLk. figi ia H plnn of Fig. Q93 at AB.— In huvn Ytmaat 
it i» a rfiiiuiion udng to li»ru tira ur thrra unmoe faoiM 
Itiud in ona ciet«ru. and jriTiu'jrally nil want to he in oiw 
plaw to auil tha wirm or pipoa. It ia thon oftoa beat to 
nisko twlu boXM, aa nbowii at Yifct, $9^ and 603, wUd 
dry' raade as follows : F^t, *a\AfT in your pJpM In bottan 
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J ciitcm whrrp rpquiml, Mjr Sin. apnri, tJien faOio it jiiwi' 
of b1h.-v( lend, Kty Via. by *in., to miikL' llie purtiti*u, nuij 




tn ■(nnil. Ifoxt, frapan tho )k>xm li}- nidlciD|f Uin tvo 
with only ooo ana la each oeutiunal uLui, lu diovn st 
Fig. WI. 



Pl<i. tot. 

Vnd it to the •hn[K-, nn nt A n FitT- '^i'l- Tliin i« for tlK> 
ridr<* oi t]M) box to iitiuiil up ntfulnut ; &!»> bend over to ilio 
aune &ii)|^ or mjuufv tjii> lop, aa at U, Fig. 6Wt ' next aoll 




Fro. S03. 



Tlin niiJr* arc ioiliratcd br tiio plim atiil it 1, 2, 3, < ; 
t.lwiy lurp mitnvi imrl iHitdiiml up n* in lus ofdiiiiiry iufrvtci>> 
Ivii, only Hiiitnm. llnvintf donn this, tiMtt noil mid iihiivc 
Uietn round this tMttunw mul up tho ndm, and ovur tlu top 



q:-- 




f 



rtiL stt 



tta •!)■<« kTi mnnil IImm nnfrl'*, <np end tn3f, &1j<o nlonfr 
^w feotbm, iH nt D. Fie-, ^'^-i ""^ »r>M(^r annio tn llm Ixiitom 
jt (ist^Ti JI144 <irl»'n> yiiii ji\i,y wfiili t-h>' cnntni »f tlu) Ixii 



of thff hen vritiyfmi c>n3 : aW pMpatw tKc bntUm of Um 
yliiU^m lo rT<*ii'ei th«n — tilt is, xiil wid nhnvu. i\it ihcDt 
oirar Ull' ])Cf[MR«] uiul fiiml portitiati, iind let tlie giiUu butt 
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wiUiin iiiJ. or jin., ft* rfiown nt F, FSw- SSI mid 592 ; 

then »lder iill rounil ifit' btiltoin of tlio Viaxra lirol, aa nt 

H H H H H H, Ttgn. riyj nml .ii';i. IliiviiiB doiMJ 

tliia, taJtc toiRi- piutinl iiii|Kr, aud Uu-ti tix the p»p«T on 

tlvBl pnil o( llio (wMtT wlii.Oi U1..T be in the way whm 

auliii-ruifc roujid tlwj "pHglit T'lrt "f »i'5'' "'•'I o*"^ 'he top 

<rf pTbpariMl work. This will kr.'ii rJio boll'im mldw tlean 

and ff«o fnon iniliwhM. Thon xnirltTr jatih-. tint wipe iba 

bn hatf-my ond dowu ono siilo, fininli ni-uUy ; Uiea 

nnalQ to iJlo top and vrHim up iho nuLdor mid tUiiKli f nun 

top ani dawn «d«^ luid li-nvc tlio work of bLouh nt K K, 

liSw. M3 ; you can pitlmr lit t3in bm** vnlv* wiiah<>T8. J J, 

■flgt '93* hdfatv- llji-' NoMjirin^ dnuii ai ttiu buxOB UT 

wtcnmda ; belan U beat m moidd uimix. 



The Box Waste PMsventei*. {Fir. 59*.] 

Thb is u form of wuiil;« ptuvuittcr. It I* tlir wmplmt 
at I Iciiow uf, iiiid u, iin will 1k' Mini, tii'l <L i>i>>>itivt' vi uUr 
' WMtepcwvuler, but putiul, ioiiajiiiii;ii ui^ it alfr-'ni' Uh- wiitor 
ahray* to ran t* n Iiiiiiti.i) ctWiil wli.'ii tho flowt, vnlvu j« 
opon. It ia nrnplr aaqiinro orotlwr aliuiiM Nu. Iimim,* titu 
inldt or weeping hole, A, nud wbicli i>> t1ii^ uii]; mli-l iiitu 
box. Thia bolo ahoiildbe luudonctxinliiis tii iTirrii:iiHiiuii'.ni, 
from Jin. upvoidn. Tboalr-i'liKtDmiBwtratwipiirprwsi, it 
iaaaoauaaiiu.plnc orua uu upi-idn^rfTthRwirft.'lo work 
throufth. Thin wire k, of c>iiir»«', I.i wcwlt thf' •piiwll*' valve 
B, luii ia in the ordinnry vnj cnniwitad with llui bnlt-torifr. 




fm. art. 

Tliifl box will answer for otlii>r pipea, aa wQI bo herMflcr 
%rllu^ii upou. F Ift thp dnwii pipi- t<i W.C. TLc nrndi- uf 
&ziii^ ILL) box Lt, — Sr«t, tofix Ibv down pipe lu IhcbutUnuuf 

the Ciatom, vM ur inthoul talt-r B. RvaiK<taheT tliis vtlw 

ahotdd b« ft flnat-<^liuu> fround-in npindlp valve, if uaed, fts 
Ibera ia no ohanoo at n-\i>uthnTin}f u-itlioiit outtiiur Hui 
box or Inr harLne: a large cap Hiid m-f^vf ro hit at it. Hext, 
take thoDOx and air-plpooompltit.', luii] pulthi? wirethrongb 
tliu atr-pipo and Holder autnu over rali^- to bottom of oiatem, 
nnd if mi iron ur el'itv oiatcvn, iiorvw tlw lot don-n together 
— that in, tlifi hnttom of hnx and the Talro; after which 
•oldcir t.bi? twx ihi'rflA: remoEntwr tA fibc tomo famwn paper 
undd' the l^ad 1« ktM^p the heal Iront the Imn or hIoIp. The 
nctjnn of tbli bux in u fulluwi; Uarfn^ Lli'.- li't suljiiiiTp.'d 
ill thv buttoiii of l)ii> <.-iBt«ni, tlut box nitut 1111 lliniitj^li ihu 
hold A. Say this tu}m ouB luiuutv. Tlim puU the valvu 
up nnd the wattir tiuik tlinniirb luitl fliwfara tlivvluwi. (But 
•uppaoetbinVRlveiiattobowithin thebuX-hutacHM^lon-alvo 
flxed OB a pipe b«>low it will anawer the aame iiurpaae.) 
Shut (ho valve and the box rufllls. Keep the valvu open, 
and only tho Undted quantil^ of wnlor can pnaa thiuu^li 
tlw hoi* Into tlw box and Lanni«b thv voire. Fi#. liOO 



01it»Unt«e tho box wiub' pmvimtcr mndo round, and hnvina 
II tii]> la H-row on U) tahi* nut th» r^lvo; the air hole aaa 
inlel hole at buttfim an- iJriiirly Hhowu 




rta. bW. 



Tho ongmvlng Fi^. A07 in tho wmdiw box tlxiid wifli 
viilve ikud air p'po coiiiiih>t«, nhowintf it fnr n lun nr mlvc 
W.C. in a load cutoru, A iJin vtilro. It thi)iKTTioobox,«hJJa 
idiould bu kvpt w low an pot^blo tti vutotn D. 



Water Wa&te Preventera. 

Sumc wnU^ roiiipuidM vntoroe the nae of vaate pie- 
TenlJ!T>>, mid ruxitinliiijf to tlic locality, ao you will Bnd the 
ililfrrrtitvBriiilif-c uHud. ForthlBruascnit would bo nooaaaary 
for inu U^ illiutrutv itnd T^pl^in Uiriniitonxuidnrahle leagih, 
for idioiild I oiJj- (iir«i II ilcw.riptioii ftf ons or two, thiie 
work would aimpty be uneful to ih'Mie whn may hava to flz 
th('r*< pnKicuhii' wuBt« preventera. But foe a ootniiMDOMUBt 
1 will iiilnKliuf hj.vLiuT iioduolhooolobrated frnmlTilnLW 
tixfd at Fi^'. uUT, irhiilj may bo r-uiumcd up m that of • 
Minpldbuy'dnucW Ufpli<-d luLlH-flul top of a rouad Vlln^ 
wbicb. T7..vn tltc wim i^ piiliiid, Kii'.'ko up the valre, holda It 
tor z rcdnut* or «o, and allows it to dmp off mad aa doe 
tho vnlvu K^atiiiir, of which more will be "aid when Chii 
bvliutf till- tru^iid ralvv in eeetlau. Somotimea tJda tnigal 
Tslvt.' ia known an tlii? Triton valve. 

FlMing the Frugal Valve. 

The din^rraiii Fi|f. 6f»6 illujitratw ihn method of fixiB(( 
tho fruffnl valvti uvlt (he nuiuth of n down pipe for copply* 



1 




Fm. (M. 



Ing a hopjHir cluaot. Whm (\xiag tbU, he anre to fix ttto air 
tdpoand oairj it wdlabo^v tlic tup of thociaUza. 
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Frugal Valve ov«r a Sorvlco Box. 
T1u0 is illuBbutod at Fi^, &9T, <ta<l ia uvthiug' mon Uuia 




Sxiofr a luund tiJto, oa at A, Pig. i'S, over tlie sorioo box 
tor (fiviug tbo BJtvi lluali to ^'lLlvu vlovrU, cUi, 



olhcT to promit iraatA. (Tho firrt &ttpm]it of tJiia Idsd. 
I uuT Jomtiuii, i« (lii« to llu> KDcimt umidIm, for w« rood 
LliAt UM7 atintva oat Ihi-ir huly vrKt«r with a kiod <if iviurt«- 
[irarontOF, th« tiU* of which who tha T.urtral Vau. I hAi« 
mado ona «xiictl)r Ilka Iboao of thft Hiddls AgWt Bad obttined ' 
a perfect mUar wut« ^v«tit«r.] Now, u it wonld \» a 
pity to disturb tho old ouccim m^yicc box, etc.. ntOilir « new 
EKix, A, X'^^. ADS, to oonr tho old box, the ncir box to bavc 
a piooft of pipe, B, with a innall npindlo vuItd, D, bruiir^bml 
into it nn Htinwn. Kint, take uS thii roiini! vnlvi> nnil 
IM-Inathn'munn (or, btittflr ■dll, )rrt ii pinrn irf |itin- indiii- 
riihlwr, which will laM twriitr vrani f'>r thiw irnqxuv). thiii 
Inkc off tho bottom or ajiilialo uut K, and fli Lhr vnlvr 
witliottt. Tbcii pat tbo now box oyer the old box and 
•older dowu ■tuiiv t« ci«t«ra, and iniiko good tho ur-]>ipo 
n>iuid top. After thin, hava ■onto KotA now Jim. Mippor 
wire (duiot win) nnd witli jmipur linkn, furmud lu nt ¥, 
thnad th« ptiM« of .lin, in- lin. t>i|ieiiiul ■nldnr muhv tii Ihix; 
olao wilr till- inlrt raJro t>, as nbown, b) tho faaU-lL-rcr, 
teldni; cure that the modo of wiriuK in nucli n» ahowa— tliat 
in, for tho inlet vmlvc to bo olwafn doKd wli«u tho oatlet w 
opon, ond nee crrtd. 

K.B. — By mv«»«!tif(thfllevfir,llii« mnkMn first elam mut- 
aotJOD u)ciiu't»iilvi',ttiuti«iiy liiinirthc-lui!l H tnwdrklboiiilift 
actino rolvi! l). Thin in Eiiy firnt. attt^npt ut iiiukiiiiK wvit- 
sotion (tlaiirtii. Of coiimc oiu frw nill do (ur ihia purpoM, the 
top or new one; tho val^ic J !■ tJiL-n fixt-d omrtte down pipe 
L, and no air-pipo K ii(*deil. If yoii like, by tho intm- 
ductiim of did pipii N titrougb tliu box, thU forau Ibc 
wtwping wrriuo box. 



Double Valve Waste- preventing Service Box Tor 
Lead Cisterns. 

Nuw, Kiimodr tb/it yon hnvo a pDod Uutd rint^m, j ahow"oac ua'ftx>jd"to'rUU»i/b««n7w»^^ TW* nay 

witB Botnco (KUt ftud valvo coiuphrti; and in([ood working >— -. nv- t.w. in .- .~.~^.*_ .i^_ ^k>..i.i k. 



Waste Preventer Cistern and Closet Fixed. 

Before I jwvccral funbor with wMto prvTcntvn, I will 

low oac at &nv\i to a. balloon b&iin, oompleto. Thii may 

bo aeen At Fi^. 3U1I. Tho wairte preveater ditom should 1^ 




IU.ItR 



i order, 1/ct owtnic to nonio raanc or other tiicro In too muoh 
wntoruKd, and thNt nn etiort mutt bo Dt*do w»a« wny or 



ftxed at l*!f>st cix or dicht tixi ii1<0Te tho cloont, and iliouU 
huTP a IJin., or at 3cMt Ijia., kftd pipe with onny baiL 
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■nd fitud hi Uu' arni at Uie o)mm biuin whra all it oomplete. 
[For initi bnuiicto far euppuniug Uiu iiktom, «m Big». <>S9 
ood BCD. j 

O 




8€rvloo Boxer 

J. Stono k Co't. vntvr wMt* pnrrBtinfr Mi-rtce box. 
ThU is n strry ftttctiw, fhcMp iM>d iiMliil Mrrice box, wltk 
raU-r aiid uir-pipe togutlierwith imian Mid flnuil wnplMa. 
Tlify li»n> Inrii Inriruly lucd by the SvrKy Mk uf tte river 
plumhon. Fifir. 6Uu U Uio valio and biix cumplete, irilh 
Piun. hull, tcsvr uud aludn. Thi# niifte jitwonuur te a nvj 
dtrunn nuiku. I ut'ol iwiuui-ly nay tbal liy pulling vp tlw 
lo whicb tbe ohniii uaHwined} that Him 
voire, and by ooiiduuin^ tli« pull h aaxt 
[kiHttii tbn luUf-ioutid vitlvo (wblrib U uf Ribbff), and 
uIliiWH imly tlw conutiu uf Uia Ivx to fluih 1I10 t^oaei. To 
i<1)iiirtliii>,itiiM<ii'w lliFfnitdc-uiDUp.talHtauttliBdlaplingii 
and vuJvc, luid n-rubbix muuui 

WalllB fc Connol's Dox Valve. 

Thb KTviw box vnlrr [Fig. Ml], w ueod in Glu^mr: 
u out Iwaoiii, u u cylifiour C, hanng a hollow lantan Dj 
thv birer ciij i-( which puaM tibiengh (h« ooIUt T 



r<>d or air-upo ito whicb tlie ohniii is aHacI 
i:l(K>M tbi) ituet 
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{grms a tdJto vntiiiK whinh binn un thu mlihiir f iirc B. Tho 
is •■ loUowa; On muni^r thr- Icwt-r nl A, lll^^ viJvc 
t^B k lowered, thtsn tlio piiton elon-Jy foUuwK. {)iv«sin^ 
FTHw iratiT ftuon thu L-jliudi.'r b' 0. Cltruu^h tlii; nUck pnrt of 
tbp pUtun D. Suppuiw it Ui futluw tbn riilvn. iiml tlio 
pHlon Mntinx to xit upmi iiunL*. tJin watc<rwB,v wiil bi- •bippi'd 
ti|i, and no taorc uau be ubtniiittl until th(< tuKu U nifnin 
broagbt np by nwMa oi A U'iiiK uUl'W>.i1 Ut fntl. Then 
pull up ngmn and open thb nutciwikv, aaJ a (nnii su])|>t]r 
will Imi iibtuiaul. Tliiii vulvc linn ln-un inaJu in inuuy 
diflpivul furmH Ixith tu work txiluw tLit ekmet teat and for 
ftxiog in datanui, 

London Closet Valvo, Patent 1,&70 of 1873. 
This wmstv prevtiutJT vna Iwjjffly mied iiliout die yi-ura 

18T2 l« ISTO, and V ill be tviulity luidrmtvud fniin tlic fiil- 
iDwing: — Fijr. SO'i )■ it Inrfii- rcniiid box. hAviui^ & vulvo 
ftinijif r it, l''i<i)» lull' ffirthi nlrjiljir (' in nhoUnw 

rdl«, vorikiu^ Lliruiijuili h l'uti ItatLer ur Btufliuir box at 
On tho bnlttjiu at Han h<m>w hpiuilli- Li fonucnl a viilvo 
of jiocnliarcoDBtruvtiiriii -. it in Iiltt' u cup and biiU joint for 
n tea* cliooduU'.'T. tliv ball vart uf wliiib ui A funiis u volvo 
n^ninnt liit ot-atiu^ B, *ua will bt-uiidoTbUrtni ivt fiiilows : — 
(iupjMMU tltu ftpparntUB fixed iu a uieUini Lx-luw wulor, luid 



vatvr rust down the hollow spimllo dunngh iho valve 
hoK A R, mid ro-i:linrgtiB tlic lotgv box. The vnlttt i^oabd 
tAken out of th* bo« by unsenwin^ tha top. 
F%. (103 lUustratca Uie London eloMtt ralve, as juat <X- 




Flv. «U. 




all full, on pnltinK up tl.e hollow Hpin^. thi- tir-,i -In-, a 
iha Inlot voIto A B to the box , now ci)ntinui> tin?' {lulling 
o( tliu hollow t^ndln, thU UIU ihv valv<i I), n(ul the- wnKr 
wittiD (!■'• )>"X Tuiui dow-n throufrh tho onntinif (a tlio 
jIow^; now lot full thi' wiindlL- and the vulvu D oIouh; 
then tho hollow spludlu dniiu, on bom B to A, and the 



pIaiD«d, fljwd iR B body or oylindflp, A I, B Mii C, tat 
AxitiK, 1" "hnw*, fit Fig. 604. tinii will hi) uiidcwtoxl by 
the following dnurnptian :— Firel. J-ou »aw that Uio npin^ 
C, Fig. 002. wu* liiillow. Hiid that it worknl thtMu^h a CTip 
laatli«r, that it hnd ii I'up nlnl '"ill vbIvu nt tho bolt-im ; 
tboiVig, 6C1 1« jiut tliD nhmu, hi^t Ljutoad o( bong fixod OD 
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thu top ot tlin lox «nd through Mine, It Is fixed Uint 
<UwB («M th« twotioii tit B U y. Fig. ULOJ ; Uio witm nuw 



tlir epindln 0, £t, M ia Fk. 602, Snl «loeet the iafet lot 
iiud byi'vuUiiiiing tliopuuitopeaa Uw boAom TaJvc,i 
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I'lu. OOi. 



Uiroa^h the hoUow epindlc nt 0, Jiff. GOl , down nnd <ip I Uio water frmn tho box ntm onl apto Ijr nna ibroni^ 
«g»iii«*iJ, aud»ocliarjfo»ai« »w«E; btU «i» puUitiB «p 1 tulw B, wiif Cw the down pipu. tV 005 w Uio num Tl 



rain 




ria. soi. 
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Init worksd difformitr, the dlSnvtico hdag that this rtilvp 
ia worlwd wiUi u tovOTauhiiM«g«dM«huwn: tho Mlvantafu^ 
fa that thn lovor hu mar* p<nroT for the dat of vrnght 
upon tbe spindls, irhiob, In okler to nuke b poiaat jinst 



down on a flsucc C, wlkicli in •oUInvd aror tKc month of A 
c]nw» pi}Hi : liio hox in fillod thioUffh t}io holoa tD tho 
spindle fA Gi F i« tho plKO« for the lur viyv. 
Fig. 007. Thia is anu^n' of iheaa aam» boxw, wrk- 




ronii<l Mimei shnnid m> pnrknl ; it nlna tJI»wH tha bnll iiirer I inff irith tliv DUp and ball ralve, bat h&ving retarding 
won pjof. It aim iHnntnlui tin: air pipv DA uuii^-orlei!) mniA»iii«ni ta prorvut tha nin oltwing loo quii^; ana 




Fwt. 9m- 



lalD a fipbnn. This air pipe riioiild bo of llin luuna rise m 
tlw down [lino C, 

Fig. UOQ UluiitratM tlic iMUnc nlrv, boL iuuIb tu acniw 



AtinAot atUr flujiK araangeniMit, not ravth iitoA an a^ 
oount at thii! oxiilntmn : you will ««, au pulling vp 
the lioUow iqiiiulk', UuLi it alwi briii(;ii uji llio woigbt O ; 



no 
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Ab ii s liiilv flttiu fbagtt or pbton iridnn t2w tmm 
vfiaAtr h l ay pniQug b «{» it open* thv rclivt Tain IX. 
■M alknra tha water to paw wit, but bjr rJcmuw tlie 
^faidl* thm ptHBgwcann intopUj, and u kept fnm atotf 
flag qnioUr bf n«*« u< Uu> rvUHing T*lr* donng tlie 
(opputaf tlM^iBderi 0m wM«r anaetbttwHo tlw top 
a (grliato aad punger la flDed by ue watar paadng bii' 




I'm. o*. 



twDMi Ilia inilde of itc cj'lin^i' and tlic rmtaide ot tlie 
pltmnr, vboo Iho pLuagcc la allowed to ■luwlj' fall, carry- 
iDK&aotdlat Tair* with it, tbsMb; dMin^ the nntiii^ D. 
Tbi^ wajr to rtjuur thi> ralTO in b; tiLktsft unt t^ choMO- 
headMl aoiew* in the U>p. TLis bux in iiitide of lttA,wpgor 
or JEUc. 



}'%. eOB ia aBdorraUoB of Ry- ^<>^ **il*^ "1<i*<« ! 
fniutr dtaoiiption. 



WaaU Preventing Ctatoms. 1 

Tig. eofl. Tlii* b Butde of Uwl, coppar, and iSne, and 
woria tvry wall : bot aa then to not 000 jJaaib*- oat nt 
vm wbo can ntpair Uie aaiiie, it najr ba naafql t» tsfkm 
bow tQ do it. T^l, lake off the win at J. «ad »n wiL 
dmi be able to 7>iit a kfv-bpuuiDr u*rr tb« top. Vaaettf 
tlic top, uid Ukv tfai' riUvu uut. trhrai it <:«■ be emUj n> 
hiatiimd. SomotiiaM jrou will find thi« aarrka box Tab* 
acnrwad togwllMr with anall cheeae-hcadod aeraww, wUch it 
BUieh Uio boat plaa. The sottun uf thix mrrni» box daMB 
ia B« filllowii :— flnppoM the luwcr part. N, of tbi 
box to b* fall of water, and abu thv nppor put, aLtih a 
)iart«d off br the portlLlciu, U, tbo watoi ootudnol m OTl 
of thr- bwM- nart of the bus withtnit Teat ; tbcn to act iwt 
Umto in ■ npJiim foniwd up tlw mo anxic at I* and L, tbt 
outndc [lUli! vhti'h fr>nnit thu dphoB. Kow poll up tb 
ralrc, and thu wat«r from Uie tower purl willtiT' In paai 
the ontlft nlr», but before ttila takea place aaaDa ik«* 
WDtor mu>t talce itt plaoo, wbtsi the weiKbt of tha wain- 
from boluw draw* tlwt favm aUn-v, bo uat the lop pact 
uf thb box i* RutlW emptied flnt. But as the box would 
nut be uu offuRtnal prervnter if thi« waa not *topp(d ta 
Mona way or other (becauao bv keeping thn outlet ralta 
purtially opmi juol equally to Uw ioooiue truoi atain pjp*^ 




FuhCOa. 
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fiti 



dwralrc would dwATsIcAk), wliifh istflcrt'inUr rfin" *it*i 
Um amnll ur-holf, F, which ahcnild be wilhin tin. uf tlie 



Mt botwccti N and tho dawn pipe thnnigh Q. R u I 
nii-f^pe. Now tilcMB tlw valTa O before tba two gBQoofli 




Fiii.fita 



h[<rhs«t pcint of t>LC water l«vol. Xow by tinvinic tho 
liolu li(-n.>, ntill up Cliu vnlvo Hlowly. or .1 very liltle, anil 
Utis uut-IluIl' will Kive HUflioLenl oil tn the fl[jlion to allow 
Ihi.' butfuu box, M. Co empty ; tmt pull the vaJvo open in 
the ordiuarjr waj^, uuil thu wiiulc of tlio w&icr out it (ho 
tvp tuid bottom (>f lln' iii"Uiru will Iw dipchiiriipid, If jrim 
do Bot FMiwni nil t" l>e tjikon owt if tlin tnp part, niaki.i a 
l&TfKt tiuT<> ill the Mphon wlipm jidu wirnM like the wutar tii 
■tand, &* *t L, and this will l«t lu aulHcient kir tn bredc 
thv slpban uoUoiir Ihat is u aoou ae the wkIcc gets boluw 
ihia pcnnt. 

Double Action Wast« Pi<«vontlng Cistern. 

V^g. BIO. Thin t^atom u ■oawtbios HIc thr Um dc- 
■critwd, but thin in dM^pDol to yivo nduwr n trn-nbT hot a 
IcMiiiUHntitv UiAii th*lwo nralltnM {» moot iinp'trtiiiit iiitoii- 
tion). lliu ailttj-m ia aiefnl for all kituU nf plnni>«, nn 
niktUq- whrn-. nn Iht' iMncm iisin)i it i-oniiut ^rt lc« thaii a 
RiroD qtiuntitjr. T1i« m-tinti >» lut ((iUdws: — N ■■ tho Mr- 
vim box, an in Filfa. iil>2 nml flOI. Suppose thin to bo 
full of wnkr; pull tlii? huUon iipii»U« O, which first 
pIoam the <^p-anil-l>a11 vnlvi> A, Bj MititiinuiiR tbo 
puU the outlet valvo D tipvtm, uul & dNir pawagc is 




«ru run nut 'i( N, nnd tbn dnis of wntfir in th(N down ptp« 
britifT" thii riiihou F iiilii play, Tlii? iriphoii in fonutil i«- 
iddr till' iuij(fp of thp ■MTicp-lx.i. lu in Rg. COS. Line Uul (mil 
nf whif'b in nt U. L la k tube answolntr the putpane of L, 
Fiff. UOD. 

In thi> nWvo inrfrntion it will b« utworred, tliat, should 
tliiT hiuidli! b(! luild up until lh(i hox N is emptied, tiut Ml 
l*>L(iti({ (C>tl)'tpiill, llii> Kijibon V iiaiiuot be starttMl, iuasuiUDli 
tia lur wril! Iw luiinitlii) intji Uie dawn pipe E, wtiivh wUI of 
coiirn) prfivcnt the mi'.-kiuK aolJou iimmwmu^ for ptoduuisg., 
thv uftrr-fluah through iLo ^Tihuu M ; IluiKfani thi« 1 
proi'tnli-r will p«juir>; iuiTlictiJuri>lti.iit4(in if iU* giiler> 
aHiiiau rMinimu. lupftovnr iJii" <iiffiniilt7, thotop 
Lbi^ chaiulvr N iibuuld be opm to thp tijip 0/ tho eiiHtr 
vrliirli will give mom forro lo thn ii-nl«<r within tho down 
]ii|j«; Ihid bcins m, « pnrtidii (rf iIil' uottT will nin np 
the BJphoD pivo P lo abont M, ami '-n its n^iiini will cffcu- 
tunlly itnrt ttiu **pbon, and ao ^to Uii* i^tur-fluAh at 
ctuh oyientioa. Tbta^ aan bn nn im>itnl<u ubout Uio 
wISidancj of thia oaUnt aa n ]iptf«rt wiit«r ws8t« prevvntn*, 
but tor aome teoaaii (fta voA. I hnlJsvp) U In not muph uied. 
I luro mta ana whiok hon hrcn in raiuitant nae on the Nnur 
RiviTWatorWM-ktppcaem-MUwotho joar 1873, audlua 
woriKid wvU without Mtuutian «rar tbaoQ. 
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I vill nnw gin> jmu ibn iiii-tliod of Atttng itme nivw ia 
ffidtomA undi'f wutcr, nai yriuvh u Qliutntwd In Um CoUott- 



dnwD tothoidieaftlwdowiiiiip*. TIiii<lla;;raia»laaUlM> 
tnit«3« thi) mothod of fixing » wula prorentfir for anppljiqK 
ixMQioiMi clonti with pull nnd ball lever amngraivon. 




Cistern Wast* P«ventef ArrangomcinL 

Thui ia iUtutnUil at Fir. 61 1 ; it eho»B tJ... v^avi! Fik- 

607 fixed In the oiBtMH, u at U, for mtjiplTinir u pnn or 

•nXit elotet; Ittlw dunni tli« wirtnfr ft tUi Lmnka uii] ludl 

lover; uul oIm tho ulr pipe F Q, «ltich slioiikl liuvu txwa 



Single Diaphmgm Waste- Preventing ValVM 
(Patent No 1179, of A D. 1870; 

Fiff. Gt£ mnrwniji iitiL> ot iliv Gnl >uii);l<i dlsphni|n 
inwt«-pnm^nlln)i tilling- Tlity haxv Wm mode to ■ mj 
fTOtt extent, on HConBt tit their extnnne mipBci^. 
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Tlioy am ndUblo toe a eiirvutte' olo«et, or bio,}- bo fixvd 
ttW* ft •nrvii-p box frtr cillwir vnlvn or pui-^IoMts. O W 




p ^ 




fix. uu 



tliv ■cntiuK to bo tcldiMvd to tho bottom of Uu) dstvnit 
imd over tho down-ppo I, or this tnnjf bn (^oniMVitiHl hj 
iiat itTiil BfTTi-w tj) tliu i-iKtiini, M is tha piill-iip uptndlofoT 
Bltnf'liing' tin' roppFT B-in?, D (nrliich may bo made to 
work thmiiKh n ntaffln;'lK>t iit P), tbo Rpindfnfor aotuntjng 
the flriiM-' iliiiphrntrni C. ThwdianfantKTD )h ftsnl nt 11 to 
tho rinff 1'. whioh in itlno nannr^tcd to tho volvo-pUtu B. 
At II i* Ik KRiiiU roj^ltituiK holi', fortlin purpOMof nll-uwing 
thii rtrmri-nt of thir vnh'o n-hnti thti niinilln in hfrin^r hrW up. 
Thr ;irtiini U, thkl >m pulliini up (Im Kitiiitilo [), if lirin^ 
np llm fl«xibl(i fliii]>hrtitri>, Bni). with il, tlin niillFit. viiire 
A) but M llic [Op Q limitj* thr nmniint t>f lift to both 
diaplin^naand volvc, thi: flexibility I'f the dia]tlini^iii, and a 
■mull Water puMiftc bcia^ nluUiiihi^ nt 11 iuto thi^ 
nMuw betwoun Iha tliuplini^iii rniil thn bjitloni pl>t«, it 
nlloTM thr tiUve tu duMxmd (Ifinly, luiil wi cuU nit tho watw 
from BtH>vi< mid bulow tho vn]vn>M>ntinf;. Thifi valvM hu 
bcwn miiilc In wt/rk aiidcr tlii: rlovt wiit, nnd Is dono ly 
niukinif tho oiui&g Q wntrrtifrht-ffitb a Ntuffin^-box, and by 
ouittiiiK a thiTMid titlii.T at J of nay uthtr part of the vnlrci- 
oiuinfr- Of couno. in thut latter cimo, the acindlo II ia 
buul wurkul witli It Ir.'VOT. (AUo me Fi^. Qli.j 

Ooiible Cistern Waste Preventer*. 
Tlain in illuiiriUi-iI iit Fifr. Sl^ : it iM amply twn sett 
of vulveii uf ituy kiml Rxm\ in nnn 4'iKt>>ni ; Lhe^o Tnlvwrnay 
bsIiBdeithi'rua^luiiriiftrr-fliiHh HmitiKPtnifntM. rtmt ar* too 
mtU illiutniCfil in vHirx pnrtH of Uii* vmTk. Eiirli its ni FJifti. 
Ql 2,C01, 601, OtO, CSO, Ubi, &u.,to KquirvfurthcrdcMrJpl ton 
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Cupped Diaphragm Valve. [FT^. QH.] 

On the left hand Aia m the rolvv ut neat, »nd i*, a« can 
be •««ii,ufliixiblacU|>attaolitMlt<>» wd^kt. At tho botUrm 
4if this flcKi1)]o nip Uiiitv is a vulvu vuvvtiiig' n MUtiiif Lead- 
ing tu W.C, PiiU up the wim at top of weight, iukJ tliia 
liriiijfB Ific I'.up jLod \Slrii aiiidiiily off itji iirating, jin »liniFD 
bjr Uii! niiildle flHurc. Bui lu tlm imp in liuUow rani fleiible. 
bariag o BHiall holi' for n waur jJHsDa^i-, tin- wri^lit o1 the- 
T«lvc uiimea it to slowlj fuU. imcliowTi on thn right lukod 
Hide, tlicrebjr dorinv the valvn tj> W.C. lu ehuwii at Rg. 
OU. Fitf. 615 b tJia Bmno valve Bxdd in a snuU cinttni, 
with IhlU ralro, lovor and vaiuJiig [if|w uuuipletB. 



Single arrd AftarFlus^ Vatves. 

Vig. 9tt. — ^ThiH in IMo Kinte vnlv« fixed iii sinnll rjat^rn. 
Ab am bo enru, tliiii k!vi-9 qhl- fliuOi trliim the htindte la 
pulled, aud alwo uac wlitn tlio himdli: la let go. 

Fig. IJIT. — Thie is tliu oaiuv yalw luuboro, miido furioitd 
or ano eistonu. and for fixinj^ over service booce. 



The Frugal Valve, also known as the Triton VaJva. 
Patant No. 1,170 of 1876. 

[Figa 61^ Qlflt 620, 621.] 

Thli InvmUon in (iinply thi? iidikpliilJoTi at tho veO- 
known buy'm Hinder tu whIitt vfiwXa pretrentin^ porpOHB, 
TLoro is uoi! miiin piiiit to bi' krpt in viirw when niuldtiic 
thiHTnlvu, luidthnt is nie, for whcu ttii? nililxT C. 1^. 
618, «to., ia t«o (fltutiJ, tLv actiuu aiuiiiut au irull be 



drpctidcti apon. Hia porto aru u fiilluwM : E in tho valve 
■seating to W.C. B, a disc, or flat-ud^^dialg, tho botloni 




i'lo. ST- 




riu. no. 
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<it irtilcli SantM & Be&.tiiig for the aMtinif-niblMr. in the 
Hucker, ftpkoo «i pqiv Tulonnizod Indin rubbtn-, 3j ior-hoe 
lonad, and oiw-olsiitb of on iiioli Uiioki liuvin^ a niindlv 
P, one end wrmrra fw llui out A, vid lutTiiig u muul lend 
-u-ui^lit on itn onMde, htliI on top of rublxv, or thu woiglit 
muf ha formod In oonJuBclimi wltli the ttttwdiin^ wmght 
U. Dwth» noall tV|<Dlitiug gr reli^viog Wt anvw into 





Fla. «B 



flu. Olti. 





tia ta. 



Flu. Gil 



tlieiliah. or, in lieu nf thin • lunnJl hule vill •iilS''^. or, 
for Utla puriicv. n roiiKb Hurfaoo will ata-wvi <iu ttiu didh- 
faoe, or apinU pi|>c» or riufr* may bu uai-J.. U is (bo 
ontndo CMiiiff ; this w»tcr wav to thn vuAn.' i» upwnrdi", n* 
MB, Fig. 618, ot<^. 
E%. 621 dicniv thM valvo Bxod nitlilii a §peoiallf con- 




ilnutad cUtem witb Toundvd vorvea, aithougli hen iliovn 



ThojuitinnUnsfaUiiira: Fig.OlSriioiratlifldiyiRiptokTili*'' 
BoKiMiI. ThorubborC.Fi9.020,l>]ioIdopbytkeipbidler; 
let tlkin full uiwn tbo dii^ A aa M Fitf. AlS: lUV lUt tht 
ejMntllu t' , tliu rubber auoker-Uke tww Up Ui« diah A 
with it, thtw o[>nntng tbo vittTio B. and holdn Jt up M ta 
F% CIS. If thi> wt wrow D slimild be all rioM, 
thin-i' will ho A oluiioa of the diah dropping off, u»d Uiim 
dimiDK t^v Bperturo B orer the doMl pipe. TUk in 
■uldcrKl l« the dftom »t tiie ftutKe Ei or It may te fixed 
over the Mivi«o box, u tbo oxojiiury looud valre. Set 
Fig*, fis; bad 626. 



Double-Action Waste -P re venten Valve* (Slngl« and 
Aftcp-flush.) 



lAi4o •» i^g. sea, ^0 

Tho INtolropolltftii nud other inter Mmpwilea* Acta, 
vpc'ciallj' tltnt datod 1S7I, boa created rauuli agitation, aad 
not ft little <.-nt«q>riM (tad in\-vntiro tivlent in tl>c niaaa- 
fscturo of watHT-oloeot trIvn, which toAv very muUj b« 
Booomited for \ty nferenoe to the follnwln^ lumw tn llie 
Aot. It will be wen by Clauae 11, whlirli I here tnaectv 
AtA H» Ktpplf at w&tor to olowta Is limited, tt my* : — 

" £vflr7 wntw-oloeot civtem or watur-<lo»«t Mrricv-boK 
haraaftw 8ttid, in wbii-Ji wat«r aupplied by the ooaapesj 
ia to bo UMid, ohall hAro wti efSolcat waat^jwro wi ng 
sppuatu* M (iiinntrarflnd aji not to bo capable of diaoharg- 
ina mora thiui twu tfAllous uf wat^r at each fliuk." Bot 
it doea not auAo aay etipulatloQ a« to (lio niunbcr of tiviei 
ymk maf npwt tiau fliii(nca. Hen> ia tlw nanlt : ^ ralar* 
niu[ onumoro to ng. 02^, jvu willobaorrc tbo valv»-cdoa*i| 
and abovu tt the matcm with the double-aotion wnta-pn- 
TOBtlng ynXm, tiapBhlo of diaoiliaTgla|g the two gallana twlaa 
«v«r, but at difleraii intervala. lleae sfterxfluih tbIvm 
dwuld be tlioraugbly utLderatuod br eteiy plumber, fur the 
naw>u tiiaL, Uko luoetotlii-rvraierfittiiM^ Uielrgood orbad 
wurkiuK will, Vi u great uxtmt, dopend upon Itia fiiMliiHinl 



1 




rtu. es3. 



they mvtvo from him. T.y^ry builder or inaal** plumbw 



■boTiLd benr Ihl* well in mind, oa my aKporioBOO biu> Uu#it 

■■■'.:.': l'«»«i"y 

aUDco wuruiun- 



nilvori aro apwlt bj the 



nnttary 

duiBfflll 



uom or canloaHWOi of m* 



Pig, 633 >■ • Mv^lirm of nm- uf iJii' dnuliV-iuttion vatar- 
wastA pr^VFfiliTi (fi->r tb(> nvthod nf Hiin^r and ■•litvatlun, 
Fig. CSS) fur fixing is a olat«ru uoder vnUa. A ia Iba 
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tinned eoattn^, to he wiped over the mouth of tho down- 
dpa iMdJag to tbe W.C., at, >it 49, Fi^. E'JtJ. W 1^ Fi^. 
023, w* tii9 valr«-iKt»tii>),'» ; C itm) X iiri' tliD Kuckiin, uid 
J J th« ffUok«r plates ; It R tho rt>{^likliii;-holi>a, (> T the 

Neit refer to Fiff. 6"J4. whJoli ilJimlinh" a rnjve ninjlju- 
to Pig. 623. the diffumtLiw Ix-iu^ ibul Vig. 6H U for £iiii«{ 
undor the aeatuf a W.O., u»l uouHcqucDLly the body, ahcll, 
ur uuj(iii|K luu^t b« VAricd from that iihowii at Via- o'iS, but 
Fiff. 624 miiy lie flx«daiid UH>doithorinor nut Mudntom ; 
thRt Is to m.^. tho outlet A of tho fhItc may bn lervwod to 
thfi bottom of the oisbern with nn nnlianry Sy or back-nut, 
or it maj be tciewed into a pipo ; thi^ tbougb. only under 
uxmntiiHwl oitvuiaatoDow, lu tba oootcf tho ntvc nt Fig, 
S24 u omtIj double that of 633, in OQuxqueucvcf tho txtn 
■tmigt.h rtiiiurod fur tUc lidlr-ahcll or oadBg, and tho 
extra work ftjr Htufflag nut^, boxes, ite. 




FM.ffll- 



TIii" Tiilvo W Ii, -when fisrd in wiM-k laidcr heavy ^rr*. 
tun. ii" mndo with lootm, rcUrding jnnt"!!*, niiH cliBmbom. 
H ihovn by tho <lu(tt"i linf« at 7« and CO ; tlii* in iiuthinir 
laoro tlinn a wator-onnhion nf (.■slJiPBtit, a» nhowu It Dm 
piattm «id cylindi* bolow I.EVKB in Fl/. fla4. Tlio r«J 
UM of thii wBttT-ciwhicpn in Vik. ■fl^l Lt to uroroot tint 
riamnuBg o( tho »alvoB ; whilst ilm u^e of Iho wuno uliowii 
inpomoof tlin ralvHBtol'oert-liiit Fi***. 561, 630, S33, *37, 
ic, in to ketp thu valT,. i^imi for «. jiarticubiT pcriml. It 
•tiio >cti> A< K pr«T«ntAtivin t» nUiiiiiiiikir. I' H diixib^lo 
diaphnieRi U QM<d, as illiutnLtcd al H, 013, or • ball con- 
noctKil to thu valve-dliili. tho ralt-u <Annot drop off, and tho 
Taint ofn wqwwitly falU sluvly, luvunliii^ ■• tho boU or 
i1i»phr*|p^ maj expand, open, or foil. Whon, thi« Talva i« 
ftxttd fcr the kftw-fluxh in ■nu^ cdACMne, tho ana Mating 
nmy bo «in. highw Umn thu other. §o thdt hnlf tiw daieni 
m^ bo MiptiM en/y for thi< lint Huah : and the uthut huif 
for tho ufiiiT-fluih. 



Siphon Water Waste -Pre venters. (Patent 1,179, 
A.D. 1876.) 

7 ahull now tum ItMk and fcn wh.tt enn bo dono to tnalcn 
Uio HuirkFr or othn* v^vn mom- [Nirf><ct in fliuUns a«tion, 
vin., Mjiiyildnjf (mm a «iinl!«ry ijoiiil (if riiw. Wo mw at 
Fig. ttlO B Tcry imriecl valve, but tho nmdcring mf ita p«- 



fcob state wasdae to tho tuoof the tilphun ; tJicrefuni let lu 
sec If WD oauDut contH re wltli our liur<>m rxamincd volvM, 
90 th>t thoy sIihU work in <».iuji)iiiTtii>u with u nphon. U 
yon like to mak* An oidtoary oloeet vklve to pva a M)t 
qoantity of wutw nt eooh flwib, you mo d» it by firat ploo- 
uig u box iu the bottom of & oiateru huviug n anullur holp 





Piu.69> 
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(in the bottom or rado), tfafm Uivt of l.hn down pipe, imd an 
Biriiipe ou tup. For Knohun atTsngvnipnt »at Fij;. il2fi. At 
82 m lo txT Mvu thi^ Lux »pokeiu of otioTe ; 7'i i» oao <tt the 
fru^l viiJvni, i>r liila too.)- be an ordinnry epiudlv or rouiul 
vnlrfl fii"l urnr » ntrvioo l>o» or viid« o£ u down yilio. un 
ithomi nt U, Fit;. Ctfl. uiid aim ut <4, Fi(r. C;!'i ; <it fii i.. tJi^' 
au pip*, whipli moy bo in iin y wny ootuucted witii the liown 

fii[H>; Imt in IIlIs viihc- tlip nirpipvix mrriod iip nj< at. 77; 
xnit fiTur at |Jil> tup uiid taken doim iitfain lu nt 'S nnd T!>, 
atitlttniiUyld wiltiii lin. of the Itottoin of tho box, &b at 80. 
Hrrc it iv roiircrtrd into « sipliuu : the opvu vtid ditiH luta 
a Krrvi(<c-U)K. un nliciwa ut HO ; Kl 18 ft mhuI! inlii IkiV, («.>- 
aiiuarlcrthu-Mzc'of t)ielilpi>;atidS'JA, ihn nir-pipe ; "3. thj? 
ball-l»vcr, 73 A, tlio wini from the bnll-lcviT to ihe vidve 
72 : H3 in IJie piUl : 84, ild. BO, ir thu pUn of tlii; valvi^ 
anntinir, iihowin|{ tkc bridge aiLil si^iltou iijuTture, 8S. Ttra 
cfiuX ^ thin nmple armnKumunt iv that Uiu Uix A2 iH'infc 
■ubtnortrcd, bijou ullimlL witLT tJiruu|.-li tli<.- niuaUhuk-|;ll ; 
IJ^o fidl-niEol Tldvi) 72 iiino iH'ing Hubiii(irj^-d. un bt'iiLg 
llitud idluwH Uii> vilUt to riub full lv>n> iluwii lliu pipi) "I'l* 
Niiw lOiiit tliiit vbIvw, uwd (<ir waul iit air thu water nuitiiu^ 
dunn till! piiM a, *o to Hp(«k, ■Irug'p ttir water out of tba 
box 82 ; br rduwn of the. nir-pipt^ niA, lliti hnx hromnra 
empty, and of oonnc tlic nipliifn ctiniKa to run, Imt it naoa 
filU up ofpiin, nnd ia rviidy for nnotlicr iiii|iplj'. 

N.B. — ^rhiRiii modt impflrtant, Jiy na hiihiiin l-nt thf' down 

Sipo bv in uny wiiy tlic ti^iut triipiiml. Ii miivt. Iw nindi! b) 
rain itmilf i/utU emptij, iitbrnrtiw tint wiiljir wil] I'ontiiiiuUly 
eM offT lAe uphnii. ISii nun> iitid nriitili tlii«. If tlir miiiu 
nhindd Iwik or ebb oiTcr, ynii will knnw uaw hdw tri iict. 
Pnii luid othor pIohcU do not rti4iiirc utiythiii^ bctlfr Iboii 
thi» -Kniic! pruvcjit^r, if propnclj- modi* luiil nlt.»ndi!d to. 
Thu Humci iippliiw tn ali idanati-nntiaB nloeot vnlvi'd. Uf 
murw, Ihii box infidd imtfin iir ntnpty itiwlf if tlio nir-piiJO 
H2A, wiu mit f xct]. M in tho buJ-vidvc, which wurtu 
with a cup Irnthcr mtbin n tbiiiiLle an at C9; H, K, istbo 
touting ; 71 tho float. [Sua B.ill ValvtH, iiuxt vvluiiiv.] 

ThA box of omirvx viill iiidy till up iiii'»iilj»|f to tlic nsm 
pf tJifl holr RI, whii-h. if Ibi-jtp, will allnw yon tn hnve a 
■maliiT Ihix. Im^niui* ilii> ini^iiiiiiTi^ wnt^T will tiiid to 
hMip the sipboRi niipidli'd with wiLt«r ; lu fa^t. if ttie hule HI 
la loo l&TEOi tho «iplioii will run n ci>ndaii&l ntrtiaiu. Do 
not forgot what I NiiJ, that Uit.- \A\xa luuaC utit hu trappvd, 
but all tho wuttif muHt drain out. 

Tr&p Flushing. 

On nifeiDDco to Fi);. C£6, at DI, 90 luid Rf), mny bu si.t.-ji 
a piiHi linuiiTbiHl intif llio hiHiL of thv trap. Tliiv 1ms a 
wiindnrfid (iffpct in (ilwiniiiig the trap, oepcoially in wofk- 
miin'H (OoHel>i; botwpon ^0 and 'J\ in unt aupply to thu ami 
of the biuin. wliirh la Mmtinued up to (he valve. Tliu 
vBoct of otuTj-in^ lhl» ]>li)e ialo thu heel of tlie trap !■ 
oxocodlugly gucnl, !iiiiRmur:L ao tlie watorliutwidy ihmwa 
vmythuig from thu tinp iuto tho dtalu ; kImom FI». ISO, 



Pan-CIOBet 



Ventilation, Wiring, and 
Patent 1.179 of 1876. 



Fluahlng. 



I biivK dtMRrilHid thi' siphon nmageneiit, whbh is alao 
u|i|>limb1it III Tulvct nr pnti I'lcMnt", and nhall now ftdly 
Awrilii! thf wJvirc-Un wi-rk. biith with and wilhuut " Irap- 
Eitig<:<r w^pioK ttond-pipcn," olwvaut A, Fig;. flJO, alauat 
N, Tift. &SS, &e. i'int lut lu oxaaioi; thu tvi 30, Fig. 
e2&. 

'Hiin la An oblong li>iid nrrvi-i-i} box ['X'e Fi^. 678) mad^ 
tapurins w> thai the Ix'tttrm may drnp Ihroiij^h thu liulo out 
in tho TcTBd ci«t<im. and thi' lop of tliu tioi bt'liiu nxa&c 
Urjn:; prcronta it dmiipiiiir thnjtigli. Of vuurw', tnc biit- 
ton of thv box iiiuj l« as Bhovu at H D H, Pig. ADS, 
wiped tu the boMuD of tb« oiatarii. 



Nov oxanuno the va1n> 33, fixed OT»r the box. ako ths 
di-plpc 31, next tliK doKTi-pipo 38 ; llita pipe rtuw to tlia 
baain il, ftiid u mudo i^iod by a pulty jnfnt, or H tnajr he 



r.-^ 



fl-^ 




^^^ 



coiini'ctfid li) thu biunn wJtli un india-rubber oonc. Fly. 017* 
tttid titd with *-irD. 



Cloeet Cones. 



i^ 



PIO. 687. 



CiOHET Co in: ■.—Fi IT. 827, rliiph is Mnnpir n ^ooo clj 
iudia-rublwi ]iipt; quhIc cuuo btuipod, ouo «Dd to Mtp B1 



CLOSET SERVICE BOXES AND VALVES. 



S49 



the aim "t thp 1>«ian, nnd the othvc uver tlio pipCi aiid inndt: 
good with atHug or lino oopjmr wiiii. Ncxl, iWer Iw tin; 
top purt of till' doWT»-pipi nt -IS, vhiiTV you w^ll ube tho 
pipti bniiiutit ntnily tii Ui<_' toi) oT th« box l thi? nwioti tur 
thin u, thnt ttiu nilve ^'t, Fi^. IVM, u h kuid uf waste- 




iiiuii«(liHtcl]r drop tl»c Iiandltr, uud woulJ Vc pi'rfiwlljf 
ritrbt, a* till- onall dribblo would (?iTipty thv KTrire 
bux til tilt nmninj; wntvr iiilo tho pan. Bat thin kitid 
vt Btdiid-pipi) lit wily wantL-d when wMto-preveiitt^rw 
arc uicd iu uonoooUan wdLli 
valr« or pui doaets. %ai whi<u 
people an »p( to bold up tlio 
undls loDgor tlum luwosMiy. 



Cistorn Wolle. 



tt, 10, mid IT. I^B. €26, 
Ulnamto thu eoaio and of 
stAiul-pipo MrriM^txis, but of 
diUii«iit oi>n«lTii4!tion. It in 
gc-iicrallr nmde of m pidco nf 

4iD. KllJ-llillC [tlilO Wf> T1|I. 

Am ], mill thpcndfl frorkcd ton 
bL|^i.<riiii; >Jiiipc, nrgthorwiiw, ■( 
th<> i,li>^'ix>laQn of tho worlDnati. 
The rr-iKvuti why t>io vidvfl is 
fixnl Imliiw Ihp bottnm of the 
dttt^i i* tn nllnw nil tb« omial 
oAix'bi of thf oiiiUgni to be atfl- 
iicd. ThU in known m n 
CUtimWcU; mImmm £%.£»). 
S3. >*ig. 626, U B iMdandoDw 
■hupLil Ktiaiiinr. Uitnndud to 
koi-p bouk IfAvm. &c., fium 
oul«riiig and doj^^ing tliv 
viilvi). 




13, A, 
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Artepnueh Submerged 
Clittcrn Valves. 

[jlba Mv Fig-. «ll, «ie, 
823, 033, ^t.} 



Via. Ott. 



prcrontlnir thIyo— tlint in, Ha.! it dosce ftftcr nbout two 
Kallous uf wil<>r i" <li*rhur»{pd, iiml nhoidd tho valve he 
dmrpp.! ht.f.ir.- IJh. hftndlo at the fllo«.Pt, thn «-ntiir.b<»i. 30, 
will ohIt emptT ifjwlf »Iowly, by rHtstin nf lhi> pipu IS 
baring pnlr a iciniill holi; aluiit |in. In diiUDi^trr, in thu eiAif 
of fttanil-pfud. ui •ii.nwtt nl A [fur tUaalM ae« Fiic- 381 luid 
deacriptidnj. Vow a vuty lorgti uutjority of putvoiu 



Tiira to Kg. 62S and exoiniiui 
tlie water nipply. U, *6, *;, 
1ft, b cue of the doublu Mtion 
waMe-praranllug tiUtc* (for 
MMitioB aw KflH. 838 and S«). 
Tho noticin u tfai* waKto-pra- ' 
vcuTlni! rsJve is thin ; — tnat 1 
by iiulliD^ up tlw IianiUfi F of r 
tilt' (Joeet. von nuso tho lever, 
Qius aotoattnir titt omnia, ball* 
Irvrr, and tfrnJly tho vulro. 
Rpindle Ai : ihiii nrxmn Uie 
mufta-ralvii, wliinh, if held up 
lens cnouith will drvp i>B, nnd 
ao tho valvi; will affnin novcr 
Die THlre ecaling; Uiia doac, 
ht gn the handle, and tli« 
sueker valve -"piTiHI^ will (all 
baok and Ihi' \pvrr K will fu it» 
turn lirinir up th" othi-r ■niikrr 
■pliiillr' H: tlinvby owninK f-lie 
ftfttT lliirfi-Tnlvc, whidi «fb.T 
a irivvii time ■will agnin dromofl 
aud clow the aeatiuti:, but net niilil tho cloaet-biuin la filled 
up witli wntM, known itn the aflor-fliith. G H in the «dr- 
piiif btuncktHi into the down pipe at ftfi. WIiuii Alloff 
voive-olaaala. the gnatwt «aro i» ueceaNtnr to prvvvnt toy 
}iai^ mihatoLnoa hmtg secreted tmder tlie laig« ralve, a« it 
Yniuld ptohatdy nmilt bi tlie face of the ralve bting 
Botobod or utherwite damaged. 



SCO 



CLOBET SEItVlCE BOXES AND VAX.VE8.. 




Fiu es. 



Pan Closet Ventilation. 



TWd U Ulurtrntttl nt 19 mnd ait. Pip. 6-i6, ID Iwlnit an 
tnlot (or fa-Ji o£r, itnil 20 thy vucitilatlou p.pe. This b u 
drnwinu from a |>iui cloMit Ami >il- tlui 
Kxhtbitdcni of lb;4, Iicild nt Suutb 
KnnxiiiKbm. 



Diaphragm Waste Preventing 

Valves, known as Lamberts 

Valves. 

Th* action of these TnlvM will tw 
niAdilir ntulmtood vrtwn ve inj tlmt 
l>r pullinK 11]' the ireigfaCi W, FIk- 
C29, it octunto* d diM olmVibvr, B; 
thia rjtoiiHi imrrlaoii, and •■ thon.- U 
unotiicr pwino of mlilirr, D, iiuiler 
tliii liirt, hy dniwiiiif u]i No. 1, iir 
B. it niii'kii up Nci. 2. I>, lU hIiuwii at 
D E. Fig-. 03O, nnd on R in « viiln- 
which coven the mouth of the 
davn ppe, F, or •omi-tii"-- I ' 
will oDBWfr for ■ v«lvc. '>■ ■■i- 
liotvtN'ti IhiTiu) diiiua uf Fii))l"'t' jIiim' 
in a ajHun ftir wnliT, K, imd liu iulul. 
■nmvcrini; thiT tanuT |iun><>>« hh tliiil 
•tl>. Fiif. 618. Tlii.iiiW w.p[ilii- 
watcr to ^h<^ inlrniiJ I'lirt^ ut tin- 
diw. thMt>b]r caiuunf; thiin t<^ opm 
widi-r apori, luid Uiua aJIowiiij^ Iho 
Ihww rubbnr ta (ju l»"ck iJdwljr, wid 
b^ tliis iDifuiB doHuiK the dawn 
pipo ^icrtun iu » irircn tuiw. 

Kg. 631 illuBtnit«a Uio v«ln) fiz«d 




riu. mo. 



orer ths m&ntli ol thn dovn pipv, nhtrwin^ tHo nicUiod 
of tafting Ihi' pipn over tie .istcm lead ; it al»o «liow« 
thu ftxing uf thi' air piiMi. whllm thut on tbv right load 
aidu Uliutriitin tlu; f ulve with 1ul-Ul1 tup. 
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Tig. 532 Watlnb's Lunibert'ii vain Ui » ciahim, u ilxrd 
; Id supply » uau i>r vain olmcrt. In tHe gmv a doubU 

MtfOD Vldvu Is UtKll. 

This ia oiw nude to work witli ft dMrUwtnglitod \ever, 




ch. on puUisfC u;) tbe Itfror, <lR|in-Mii< thp bip diaplinufin. 
, oil lultinj- K". it. by r«vMim <>( ihi.i wrinhbid liirrrr, ii» 
j;ht up. wliitt it Huc^ks up thir iHitlmn iliMiliminn niul 
&9, *&■! supplies tho uluvct iJlor Uiv hiuullu u drupped. 

Valves, Selection of. Tor Water Cloeets. 

Of couriH! thpM> ralvm luvt in prin''ipl<- pxiKlly the ume 
> IboM) dcBcribod aud illiutnitod «t Figs. (tCi and ttS, 



UiD dlfferooiN] beiu^ that ooo ts for flxisg in a datcnif 
ttitd the nttiiT for pipoK uiuUtr thn rtlonot Mdt, &c. Soiiie- 
tiinM thoao raivix nm iniuln ntin vnif, niul KonotimM 
B.nol^<T ; HiTne working; n~ilh IwitJiRT, nib1»T, and even 
bnuin or other metal diaphrn;nii" ; nr tivtii wirli <<iipp«d 
rii\i1x'T diapliroKiuA. I inikj nUi dint I was thu flr»t to 
nuikL' tliMc wuto provGuton vracldair ujpou tbo {iriacdple 
oi naction, uid AxihI Ihiim a* rmrW •* IB68, wbini at wmIc 
M faramen nlum1»-r tn Mr. Jnfiii Jny, iiv nmlKktinwn 
ooDtnotor. I uIn) iniidn otUiir kimlK, iiiir-)i m t]iriui -wnrk- 
ioR witli nbton and dinphnLfrm. '>'■"> with two [liiUms. 
ofWr Trhicli n eocJi WW patuntcd. Thm Tylor'n reoplo 
pttl4;iitod ; then I patented, and oolil my pnlvnt to Tylor, 
Biid wliLiJi in now tho wi'll- known subiutryrJ wii>it<^- iii)t 
vjilira. I^iidxirt tdtarnnxAn pntentnd fiir dinphrAgmn. 
Aft«r tJiix (uxiniH hnvo pntvcitod tL« wuno tliiii(r awr and 
OTOT a^in. 

Mww it should be distlnotly bomo in mind, thnt theae 
ndvoa aro ell lueful aX tdmca for oortoin wuik. and luider 
ooctoio conditions. For inataacok it would W fovlcry for a 
ptionbor til fix fluoh n v*lva as tii«t ahown at tho MMlion, 
tSg. £6i. for YIT7 hisli wrTioo or praMure, aaj' for two to 
four hundred fe«t : nim the top dinfiltra^cni onuld not to 
expcnicd to «Vtnd, nnd thrrrfnni n auiliilile tbIto itiouLd be 
Muocbcd. nnd that whiiiti pcrhnpA would come flntt. Is ihtX, 
•hows at Fijic. 6G1, whioh hiw n sptndl* T nod atufflng; box, 
iiutoad of ihu dinphnt^fm B, Vig. 662 ; ta>A for p1nryi» wlivjv 
fal^ar workini^ pnuwuintii urn fnnnd, n rnp l«athnr riui bo 
nmployied, n« in thti ram of a hydraulic pnwu, or that o( 
n pump. On the othier bond, snppi^imf you b> liava only 
a tTTy low prcmorev ujr from flvu to ten or fif itvn foet, 
thnt p«riiap« ilie diapbragm pattvro, Itg. 6C'J. will work 
bettor Uian til* stufBiig box |i«tt«ni 1 at oiij' rato it wuuU 
rmt IdM 14.1 mnkir, and them nro Iho point* wurthy of vmy 
{ilombGr's DoniideintiaD. 



After Flush Diaphragm Cistern Valves. 

TluH Tolrv Fig, fi'lH jq uiiiiliir in ounstruatiini t'l tbo«e 
shown at Plf^. 4'Jt) tuuiC3U, In fHct tbi'sc twoviilvi^ininjbt 
ounaidtMicd n kind of nfttir fluoh vidvi>. i>urf n^' ^f tin- vulrn N 
BfUnif whin iLh tpiiulli- U drupjied ; but in Hif. 633 thnni 
1b uu (itliJiiiiiniil diuplim^'nt ur mL'tal iUk Urtwivn thn hi' 
Ivniidpartuf DE, Flir. 6'JD. Tliin m-t<J dimi hn« n n.-lipf 
viilvi' wliii-h iiTnitia upvriirdit, bi)t un Lli« dMN^nt of th« 
disiphniffm 1). V\«. 620, t1i<> ti.-lir?f valv>> in Hit.- uii-lal dim 
cloxt'ti. and m dieiokn ttiu ilinplmjipii D fmiii n-tiimin^ 
rapidly. In othur \i-<>tdN. th« t-olm Ffv> ("'S^ aeln irxiiutly 
n« djuw? dtificribul at Vig». il-ll mid St2, tliL-dilTi-Tdici: bninK 
that FljT. C31 in uiad« with flcxililii diaplintiriiis wurkinx 
oiii- abuvu tlio otlujrt witl) i)uit«bIo watcx fuanigKa and 



Plunger dnd diaphragm Valves. 

Tlii.s rnlvo in ahnnn HtFl)f_ fl;u. and it* iirinciplc will be 
rrajlily iindereloud fn.in tin; fnllinciiiir: — B in n plnRjnr. D 
the iliiiplinu.nu. On pulliiift up th« ptuiiKn- B. it ti-nds to 
nivoro.jni tii tln^ iiiUrutil piirt ol tlic vulvc. but m* the 
niaphmirm I* i* frov t/i ruoiv in un itpwiinl ditvctlim, 
it loIUiw-ii Can plun^r and m> uui-cui ttio vnivn H>; but na 
tlinnd(«n( tli»uhiu;^rdu uut abaululirly fit tlu> cylindm", 
tho water pcrt»lAt«« to the under nidH of thii pinion' wlddi 
rafiUatho nwoo, B X), luul olkiwa llm diapbrafrm I>, wicli 
itn Wto Ii, 111 nbtwiy dcMond to ninio tovw tin* valvo 
iKatin^. On dnpiAng tho Bplnd]«' thi.- iiluu^r prwnra Uio 
wntor out from below tluough tim nlid vuIto it J, and ia 
FMidy irv twa again. 
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PiBton and Dinphragm Valves 

faiint 1.1J& 5^1876. 

ThU it diowD U a, H, L, J. I, Fl^. 036. Afb-r what 
hM beau irntl«& on Fitf- 6^4. ^ui vaIvc. I'iir. nsA. will he 
leadUjr otidimtood. 9 H in liiu clUiilira^.tu, hin-inK ii vdIvl- 
Kt Ihe botMtn rad n wdulil on Uiii, tluiJimli wliiot !«««» 
tllBRplndloL, wliioU worlu thniiKb tho K"'<t*> [""tuu-nJ 
I, TMob ia w«i{;ltt«il bj Uie wtn^lit K. Round thii 



mlvf. For the ortion of thin Bull VbItt, IT. F, Q. T. it., 
Fi;(. 035, MiB WmU I'lvventiug Ball Volvo Att(Kilun«iit«, 
Figa. (34 etJ, &IC, Aud M7- 

Setr-AcUng Waate Preventing Cistern. 

yK'"-«"i ** TV Aittmal'f FiuMlu^ (Atum.] 
/Wmi(l.lTi»it/18:6. 
Tbia will bo iinilnntoud f mm tho fultowiiifr downiptioii : 
A,lfV' li^te, »(irr'}culutiuf;»ureW''down«top-Bo«k,iiiul tlu> 




na. SM. 



Mill ill ii L Anil Bt J mit^r 1m^ ■''i^ o liitl<> mliUs rinit 
mtdei of tn(lianil>tM>r, thta rififr Ih-mi); fiw thi> piir[MMn n( 
paeUnii th<> joint runnil Ihr ■pinillc. It will !w umin thai 
bv pullinir lip thf- nlarjin 1 niul Ij, l.bnt it riftn lui a piimp 
jiIuniTcr. anil will "Iraw wp ilir dinplirn^m fnlir- W mT« 
thebtnlfof iho Tslro, n^ nhown 1>r tti<: (WW tinnt; bul 
owinif to tho Mosll «piiH«pi» Bt 9, till- ilinphmKni Afrain dc- 
■oMids, snd M wtv>>T4 thn vnlvii iu<atitiir. At N O in ti> bn 
wea ■ pswsfK whinh ti'nniTinlisi in thi> iili«p« nf • ainhon, 
no tlial ttw Diatom U emptied /it ««inli workitif' ol tlin 



inltl TAlrp fi^ r^intrro, C thn notl(4 tsItt, 'P tlu) ftost 
Attaohod tn thp rod E. snd whirh is oCBti>tv«l At til. 

n ii 1 ahnrt nrm flxral on tlio lenvr or rod K. hatrin^ s 
(Irit out tlironarti Mine for the UeUn^-levop J to work 
t.tirintkrh. J b ccnteiwl aL L. K In tbc bslnnoc wptirlit 
fi>r liuldinif up thn ralr« ; N. Ike siphon ; 0, tlii> fruide 

fiir tlic frtiifij viilvi> 0. TIh> artinn U nx follnwa : — Tnm 

rm tho initj>r At A, (hp fliAt P tiwt with tho watnT. >iBt 
Anptt nnt miff) inti-rftm wilh tho lci«kin;^-W>jir J until IIm 
cintem EitnoArlyfull: It then begtns to move, and sm tti» 
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ftiiat riutc, »i duiw Uu> Jdukmg-iwtt 3 nni nUo uuoolo- 
rkU« iu iiioti»i) ugtihut Uiul at tlui rod ut Iuvlt K, Whon 
tlio flont TIAOii U> m rvTtahi jHiiiit tin- ktt'kiuK-levuT ii uvlt- 
IwIoiKwi by lUi: buliiiict— nri'4;bt X, luui tLun kk'k» or piille 
iij^i Ihi. 1-n.lvi', niiabnwn by tlw- Jotlixl liiii-^ viliich aUowjitbii 
wHlvr to run out at Itiu ci«tfm, and to bnitg the liphon N 
into notion. Thu flouL now fiUlii with tli» wulnr. ntid thi? 
((•VM o( miinp p.iilU liiiLik llin »tiiin k'vur J, to(fi'tlirr witli 
tilt' Lulu licc-vffi;; ill, uiiil i> niiiiii nuilj' fur iiJi'itlicir uitjim, 

Tlicn urc luiuiy other mcUt^tLt of utUmiiu); tlus fttry 
BBJDu oltjvut, luid niui-h ntvrc inDpL? tiiuti tbc uIk-vc. it 
<uui i» ihiao with A liphun uiunc by ItjtciDff ir thtitii^ii iKu 
dde nf ii tiuik, uiy, i iiidus fitiiu (up, Lut tliu long ]f^ 
be four or lim tinii-H 1uiig%-r Ihuu lliti nbiirt cuik; miw lUi 
OxB eaiUtm, uul iii ptii|>f>rti[m tu the nUtt nf nijiliiiu ii:i the 
in«arno of wnbtr, h> will Iw tliu linui ucuupiixl in emptying 

Aij'^iar nnd vny firaplo odo can V in.i<l« witli ft I'fJl- 
ootOc or bsU-nilw. Fix n hjill-ciM'b m a dslcm hitvi»|r a 
duhott, M jiiiit HuirKMtoiI ; li>t it ho flxed nu thul wluii Ibc 
liull iH ul thp bo'tttDni nl the i.-i»wini the waU.-r just ilrlbblei 
iti. liiLt oa it f\ll« tlic Glfftcrii up. it ullonn tLc wuLit Iu cumu 
ill fuotur (quiUi tLc ro?cT«o i^ tha jfcutirtj unlur fur ruintl'ib- 
mg tbu aupply of w«6«i to cMttinui). Tliu wutcr riung 
fiwt, (Mid Bhnvr liici t"p of iup)ii>D, ftoon pnU tlis Mphaa into 

iirtioii, vh«ii, aa Won?, it 
■'jnpti(.-i> tlie <;irfi*rii iu pin- 
portioii tv tilt' uitt^ und 
inrmiM*. <>T "i/c (ir licif^ht of 
[lie pipe. 

AV bcfi^-rf Niid, thcix- mny 
Im Ruiny mtithftdn to axrivtt 
at tliii Hiitiio point. For 
iiist'LHui?, n d'liililii trapped 
I'j]*, oit »how"n ill pnt4:nt 
I -nO, <!ut«-JA.D. 13*3, and 
J. LiuMtlvd ut fig. 070, 
pliiinlv atiows the imginitl 
(rt A uphonio s«tion flnsning 
tinik, whldi m lauvh fun 
liuft bet'ii iiiudo of lately, 
:iud V liliJi titijpU'. uf up' 
imniiU)' hi(rli BDniul imni- 
tion, &ru ciiiiiiiiii^' no tli-i'ir 
iiivmtli'U, (ilDK-iifih tht-y 
linve fi.'tt«t.-d ClieiiutnlvLMi 
uithspiX'iflejiLioiiiifiii k't.t«n 

]>:ll<ailI<fU'TlJltdu1(.-('f ltti:i. 

A^ida, an nutoaiuUu (IhfJi- 
lag anWB^aatmt vi^Ui »■- 
phonio Bctioii Fiiti }«.■ nva 
in the oiBtiim ut Fi^. till, 
wbiuh worka cxoewltiigly 
wtiU. 



Plungor nnd Cylinder 
Sui)m«rj!ftd Waste- Pre- 
venting Valves. 

Pateat 2.83S, A.D. 1872. 

Thin I* a vnlre, »Lown at 

Fig. M7. whioh in nrtnntiid 

bv moariii of a iiluiiirfT or 

pi«lmi D, I(>iuc>ly wxjtldniT 

wilhiri It cnrliiMlcr, B. con- 

t^iiuiuc a liiiutd. It viU 

In- rvfidilj Been tliiit if tin" 

Pill. nST. i-ylinilcr roctuiai a Hgiiiil 

mhon th^ pt't'in T>. tlmt on puUiiiK up the pi"toi) th* fluid 

aboTC will ){nul»ftlly run dovn between tl» tiilo of tlifl 




W" .'LIIUIIIIIH 



<7liiid6r aiid piKtim to tha wptcc Mow, and allow (1» 
cvUndur lu j,'riiduiillj dMi'Mid. tJKTwby dosing thft nXn K, 
tLo lime w^li^^Il iJic tijluijix iji fulling being n^ulaud by 
Lii^ aiTioiuit of lit muuA clw nAm ul the piMon, bigeUur 
with tbo It'iih'tli of tlic xidifl of tbo piaton. For ar^inKDt 
naltP, Biip]Mvw rtin pUton to be only a verv thin one, >■ 
•<ho«-ii ut D, Fiir. ajH: thai the w«l«r vnll n»iHj vtm 
from nK(T<' lu IhiIov, by ruoaitii that them in 1«w &ietiiia 
ruuiidbliuoidm; butincnNuetli»lr<ngth of thlMpiMonloiliM 
of D, Fig. D37 [of counic, Itn-pinir tho diauu-tBT tho maat). 




7m. Ul. 

anil in proportirin to llw wl.Jitiunttl length, no will bo ttip 
time dtiiTiiff wiiie-!i thi- i-yl)tid*-r H w ill he in fnlling. Of 
cuurat*. till' iulv>> F, Fiir. IU7, inny barn rlin pislnii allAchod 
tu ila tup, uit shown at II, Fi^. tn'ii, and Che cylinder made 
l»o-«)i1(« nn iiivntivl tup, ai\A w flttoil to Mtnnta tlio 
pintou wlicn tbu v^ lindcr i» iDVf-rtt<d. 

Wtuto-not Valves, 

TboM vbItm ]i«t« been wry ust^-nairdy umcI under tlie 
nanui of the WaaW-not wilve, maiiiLfactnrH) by J. Tylcir 
iitid Sorm, Fig. 638 boing the puttoin (runeriUly nmployvA. 
Tlio nction ui an follo«ra : — ^F la the down ]iii)B viilve ; D, 
till) pliintfi>r nr piilon ; B, tlip vyHudeT. When undoF 
wntOT. by Tniritig' tho tJiin^T D, llii! valvn P in pumped 
up, and the outlrt orifl-.i' to tlic cl^w-t i^pcncd. Tbo waief 
tLan nuia tliTvii|rIi tb« bvK-* cr itttiuni-'r K, i}iiiii,ff wblcft 
(iiii* lliii dimit vnlvi' V il.w*.id», iind ilowly ahula t^off. 
Let 50 the plimiPT, stiii tho valve i« (iwily (ur tauAhat 
nupply— that i». of Mune. aftt-r tbf^ pluiiKtir ban follm. 
'riiia vnlvf liH* 1«Mi uuulo iti thiiiiMindK of diflimnt waya, 
and thi: infriiJKm <"* kK""! iliniuirliowl' '*<; world. Tbe 
wiiT to fix tliia valw U to onuon'w tlie UiW, tnki- out the 
ulnclc or val««, and aDlder the rini; II to the aarriM 
box or ovv^ the d«vn ^^pe In datiLm. This raliv ia ina4a 
for mir L-iiitj>nit alalo. iron. tUi. t>f oaorae, ac before 
nnnarl((<d. there mar b«' tliouAaiidn of diffi>reiit dupoa. Data 
mora of which I will inw, aa the prindiJc ia Rtj iMrful 
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_ atudpnt in pnmp work. TLls, Fi(r. 638; ii wry 
I to (or up and ntirk in •wine kimla of wnUiF, On aoo Mn rt 
' of tio UkIiIticm <if the fit, ifto. Fiji- (lafi oUnnttw thin to a 
grvut cti*iit. Tho l<niifi.T »iiil till.' miin' untfiunt Hiptp in 
giicn toUie iiirtdnn, ilie lunger i* the wiUr jw«in(r t»c- 
twtwu thp MdiH, oti nfiuuiuil' erf iho vxCm friction, and, 
tlienidv. ch« moro water ciui lie oltAinod at oaoli fltinh. 

The Telescope Waste Preventer, 
Tlii* viilv4>, Vig. G3Q, u d vory ^'nt dcnl l>«ttt'r than tho 
lAMt-namctl nilvr, inuuuuch as Iht- vnlvi? ¥ hat a tx-tiiT 
chiuiee to work in thu tubu or cylimliT, L. It. ia lart't-r. 
uid tlie wnrkin^ parta of tliu ujlimU-r mnv bu itilimly uoud 
by Qm dack. It will ut owk U> bccu liiut va tliv wbvlo 
tmnK aalwMW g td under wiitif, >iii<t ou Uflinj; tlic outnido 
tube, till top Tftlve M muHt ojyMi, wht>ii u[i pojw iLu oWk 
OT ontirt valTfl F; Iht' wuliir tuu» doim tlio ulowl p'ljKi 
N : bat rolcMw I'bi) otitaidi.' lube qiilt'kly. aad ihu lup daok 
H utcMBs, thcrrliy prrvoiliiiii; tlie uutWt cluck suddeiiljr 
ohMbtff. &Dd bIIdw.i it tu y;v tJiiwly Imvk Iti tbu outlet 
IMIttllUC. by roiMOti -if tbf «tiic>kii(wi ot Ibu fiiltin^' vnlvu P 
within tho cjrlitider. Yoii »('<• tlmt iu thla viilvo vvni «BRti(it 
gwt R bwmr or n 1l-iih (juuDilty of wat^T at oaoh opcmltun 
of tli« p^] — a rnry tiLiwiuiary aciiuiHitiou fur tilX olow-tii. 
Tho w»y to IVptur ihtai' valvcw if. Xty iv-k-ii(lu>riiif; thi! 
cWke. It i» the bwt rlna fining bifiTvutial wiuiU-]jroTnit- 
iii^ voIti* cxtoat. 'Diin rsN-u r-yliuder L irii'rws uilo the 
ring D, iniit4»d of havUij; Uie Hungc at J, V\g. \ii». 

Siphon Action - Wute Not " Valves. 

Fijt, 01(1 illurtnitwi ft wplioni-) notion " wmUi not " ralto 
fl tticd to a iwrvice box K. 11"' piirta n.re ua f(il.lnw«, M ia 
the liomi pipe to W.C. ; (' Mip plungrr or |iu<t«n, lu at D, 
Fig. 637, but witli tho ijliiider inviTted : B tho valve 
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•Mtlag; D tlio cyliiid>-r : .V O I ia tbo xiptioo; K thn 
StfaUon or aVhirr n'rvivo box; J tho (tn. mint kola. H 
(miloli k by tlie eD^verdraKii loo nuul) u tlio air pipe, 
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&e idse oi wUnb munt hr tJtn mmr an th« down pipe. 
Tba BOtioii isw fpUvw?: Un imlliiiK uptbo Imw cup D, 
it mioka up tbo piiin^r C, and with it tnn nutlet vnlvn B, 
whnn witbr ntns from tlie birso tiuik fa> tho W.C, but if 
jnu hoM tho hundle tun lotig U'H pintini C by rciuuin of it« 
.«laokflt piMlnnlly draccndii, aim the onttctt vbIvc. which U 
amr now dosed; (hero bcin^ nonir piper to 1oC the wotor 
out of tho di>i?ii pipe, the (riphon be-jtius to piny, wid ly 

(viwoii of l.li.' iiir pipo II, ■jiiifklj' (-mptirot ihn Ikh K; 
bnnnnHO tho inlet nn!« in not qmirtir Inrffn rtinuph tn 
mipply ill" Hipliim, air in lulmitti-il nnd llm nipliraitn nptinn 
ix broKen. but not until tlie uoiilvcits of thv b(.>x hn» pHsu^ 
down bo tho W.O. 



AftarFluehop Double Acting Waste Preventer for 
Service Boxeft. 

ITiif lalvf PItr- 4-11 in fimply a voItd a«liiatod hj n 
double acting plunRor, A, ttad tut Ilii» will lend tli« j'<jiiii)t 
pliimhur inlo thu n^^lil pntli iif liyiinriilii'". I amIc him tn 
Htiidy miiu> at Inifiirii — mt all of th-^Ho i^ia^rmins. will ho 
tMotiil in this diriMttinn by-and-byo, Mori.' .'vp«'('iiilly do 
I auk ibt youDg workmoo to itliidy tbcsu woulu pn.'iFiuit«r* 




Pi^Jwlig^^ 
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riu. Ml. 

in anlvr to ifuptvsu upi^n hkn mind thapmniflk "Then 
Ia iia nun thinj; nndrr tho siui.'* ThOM old BtTCOtlaiu 
nrp. Huil Htill Mill Ih>. new nnd muTfuI tn the rinin^ ^■rmtira- 
titinii. Nuw. niiiuc o( ilitwi^ dcivi'n-n lunl in iK)iiiiu:tiuii willi 
tbooe waiw wftnte proveuW.ra axv of fcty old dnti-^IonK 
Wbra the Middle Affe*, and what vould ymi •ny if I ti.-l1 
you tlimt tliO'imri'U, uy», hniidrc-dn of thinuanA*, think therm 
not mow than fnrty yrnm uld? I'niy tiikt.' thiH aa a 
frioniUy wiirnirijr. if pni hnp]>rii la Mie n wny I'l iinpro»-« 
thi* or Itiut. dif ni>t (ollnw tJii! cxntiiplo ti( otJiern by 
Aoditiing it up uu*;' ~ "< have ax\'rd t^uuKii mouL-y to liuy a 



patcnti "bni retul and gvl all 1km>]w ynu rnn tiwiliiifc npn tk 
■ubjcotof your iil>w idi-u. aaldnirnll qiK^tintia trUtuif to 
Uin Munp, 0}>-»*iii!Iy thrtiii^'li thv widi* lidd vf mmiti&e 
jr>uniii]«; hut d>'n'l. nhy what ruu Ant duiii^, And Uit* 
tliniuiBiid to oiiii- bnl yuu will fiiul luiiieiluiitf i^vtt* bmt 
ciioiwh to M)-o yaiir niuuey. Loulc at ub metjuliaf 
prindpleeof Fiipi, t)41 aiid 012. It ia & duabk Mtiag 
tjinton A. ivliicti unaun ui> «nd duwa thit rylindJrr ti. 
baviiifc mlvm, M S, »t caaL md cuwtly oa tAoao whkti 
hnir-i boon iiiu^ lij' the Chiiirvio fixitn ttHut WnnifnMFi it l. 
N'lw- nA w!LHk> prevetitL'M buvo bud sn Jminafwa r«e at | 
sixt«ea yeAl8 at imM iu Xjamlim, whu ceu aay be» 0801* 




Km. n*» 

timw aU the hofnre loronlcd ttffurtv hnve DMn ro-invMttMl, 
u every plimiber nioro or t«M Km innoitiaiw i>f bk awn ? 
Uauy will «ay tbat I can Mion find nut the Arat tijr 
applying at Ik^ Pnii'itt Ollin.'. tnit a tfrfatnr tuixlakt tnm 
Oliver mada, (or tliu fur ifTratrr port irf nnr patf^ted 
artiolM aru nn old an tliu Pnlcut Odicu it««lf. finuuh «H 
MippCMed t0 be tho flrvt l« apply the cup lratli«r rotUKl tlw 
piston-pole or ram, but h^ iiitd ua mam l«gitimat« nkaa 



[o thst iiivcntloii than I had. tor ihtu ia romrdcd bjr 1 
ibaiL one, twi>. or tlin-i) pcrHuiiH. lan^ before Bnuaah 
born, nwrc tvpeaially Mare Ibu dale u( hip prem, SUi Kaj, 
1786. 

17i» Fig. 611 work* IU folluwi'-A i* tX? af'tnatiBg^ 
niston, working within tlio oTlindor D, H ia a w«t«r-wa^ 
iHidiiig lu tho uTiiliTniiilv ut till! valvn piston K. It u 
oridtmt ihiit if tbrn' ia- wnlar in tlit? rylindnr D, and al«) 
in the wnU-r-wny H. ihiit if yoti ptill np thr piiitnn A. 
all tlie water will fly bi-foro it, uud thnt if tbu tkItc K 
cloaoa bt-fon? Ihu w»tpr, thit Utti.r will ni»h np titv W«l*"r- 
way H. and try to paw* tho piston K; but. a* thin pnMMi 
niM the Recuad oyliiider S. uud ia fn<r fi mu\-i- up aana, 
tilt wHter TuisM MOW, 110x171111; wtlh it tbr oaitlot ntra 
I, whioh slliivn thu water t« fliinh thn W.(^. : bnt> ■• ik» 
pinUin K duai uut J)l tlic cylinder, tho pMoa flknTtf 
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dettcdniia ami stopa off thv watitr vitti the vulvn I : but. iw 

the upwurd pull is uiily liiilf thti <][H.Tnlini] iiT Ihi; ultMrt, 

im Invin^ uu Uuf hiuiiUs Uie plitn^ir ni pisUiD A fuUa, 

luid OfpUu torcvn Uii; water ttvia buluw, 

M •hown lit J, Fig. tH-i. Ttiin pa.t«i>tic< 

J bIm Ibitdit lo th6 undcnadc of tlio 

pUton K, und uaiuei it luiiiu tu pop 

up, Uiiu f^iviufc uuuther tiaub to ttio 

W-C, ImourR an llio oflor fliuh. Thin 

itt nu tLftvr-fiuult proper, tm it cnnnnt 

be cbtninvtl until after tbo huudlu u let 

g"- 

1 nmii uot any tliat yuti, on ^nilliag 
tile uidCou A up, flnt cluitc ttm vnlvp 
N, alwi a vitlvi- ui tlm mtcr-wity J, Biiii 
open thu vaire B ; and nhini tht! piston 
dFsooniiii itclo*cM B and tho nJro m ttio 
wnttr-waj- H, and opoiw N. 



Bolding'a Wa&te Prevontsr. 
Fiff. fH3 illuittratco a wikstfl pivi'vutinf; 

cUlem, diUHH I'll lilt «[HJII till' liiiiiisd 
■nppl^ tllr<iii|(li t)ii> l>ii11 viilvc f'lr ibi 

WMln prm-iintiiitf propurticrt. but n-hat- 
ovoT I mnf iJiiiik auiul tiik U-iujf a 
vnuto prwditinji; cIsltTQ, I amy xay 
Uut t)iw U no-t Ihc uiil/ iruL' wliicli in 
nuido bv iho »bovu firui, for tlii'V tuaku 
iionic -e? thrt v'ri-y List, nuuiy of whieK 
nru illuxtratiM) ia thu work- 



artiuit«l on wfill-knowTL bydriLiilie priuplplu*— in fact, it ia 
a Biuall punip in Hoiiuu, with the olatk 6» & soini-ltoatinx 
oontUtiijH. TKh Jpindlu in aPtuntort by tliu lewr, ami of 




rounK> tbp fl.vit i<t ai-tiuiii-d Ij lln^ npimllo or piittnR, hy the 
diiiplac?*>Tii»'rit r-f II '*i'rliiiti luaciTjtit of liiiuidf vhm ia a icivcu 
tiino Uiu Uuat foils book upco ths apertsze of the down 

pipe- 
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Waits Preventing Claterns with Ball Valve 
Shut Ottt. 

TUa tattm in iHtuWalcJ in the fniii." n - I'lairniiii. 




Thin in IDC ff the ainnlHt vule-pniTeBlBr nbi^ms miuln. 
but wthuioutetrnreq.iiJTM^rowiml wutAo b»U-r»l*e it w, lutn 
role, notelluwnl to > tixMbj the Water C-uiniiouicB, on 
anoountaf tibebill-nln' so rciiJilv irr'ltin^ out of wtJtr. 



□utlol-valveL Tou vitl obeem Ibat bf tltls — )T*Ti"^i^ 
jnilUiiK uf the bttU-vnlvo Mem, it moat uf novtmltf 
utjim.- Uic rubber ol ibc boU-iulTK. and, tlumCon^ Urn 

Sca)« T«u« Ago the Wetn CenpuiMaet Dteft beik on 
n^ninn thia «Um of biU-«a]v« ■naagnamL wad immk 
(trdi-ni thai no datem would be &IIoin>d vUch did out 
mIUiw Hub iMll-viilve U) vork qolb; iodepeadent gf 11m 
nntlct valvL- ; bol do eooner wnv tbetr oraen iamed than 
dii; itii-ciitiii] facultiaa of wono plnmber vne «t work to 
nrrxnue a duulilu pluggtd bttlT omIc. Oao plu^ wm 
octiutt'd by ihn ordntarjr vatsr-bell, wfcUrt Ae eClur plttf 
wiu uetiuiwd by tbo Usnr, and wlikk maaeteatcd bw tba 
orUioiuy outliJt-TBlTc lerer. and ifaua the Watrr Cum- 
tianiai ware again boolcn ; but to (dinplify maltis* Hr. 
Uiiraa, uf tbo Kent Water Wotka, ant Icj work end 
doiifiied • baU-valvo vMch rootififd lli« «t3 of the rvbhr 
cuttukg nuisanco. Tlw foUoving oUlern ia fitted with 
■oub a valTO, tho Motion of vbLdh u alisini eC Fi{f. MS, 
a!>i> at Fig. tilT. 

Stone's Waete Preventing Cistern (Single Aotlenj. 

Pis. 04& i« a perf«ct water w«Bl«-prentBt«r of the 
■impWt kind, Dunely, a box baring a t^va fa the button 
of *atni>, xrlilrti i^anuot b« (i|)Mied utitU Ibe ielut ur ball- 
vulvo lu «uiuo u( clowd. 

ViiuvillMf ttiattliia Ixu lBao«un!<trucb!dthat,altfaoii||A 
nnljr puawiariiur uno Intct i ulvu and une duulukrip; vbItc, it 
yet Mintama all Hui kdrantaKva vf tbv more oxpciuivc uid 
«<eapUoat«d donUe-aliaiDbmd ditcrm, exoeptJnK aftat- 
fluu aflaira. It la, oa oaa be aoen, a ir a nged ao tli&t wbrn 
Uu) water la required to be drawn ctf from Uw oiaivni. Um 
iulai valve teadLoe: from the aourw of mtpifif i» {latfacilj 
doBod before llie dinJiu^ talrv uau lie amnwnui^ to M 
QfVDVd, forMwticin -A wliiuli aee fV> M0. Hiu tuU-velrc 
makes tbo box oonif lute. 




Fio, M£ 



Thi» will tMitj Iw nndt^ratood ftrwn tf»# foWawteff aMmmt : 
Thp ball-vulvo 1« Rttfuikcd to the Inrer of thi> wn>t«-pfn- 
vKitrr. and liy pulling IhU !ovit. it fir»t briii^ii tip the 
rtcm of tlio baD-valre and ahiila uS the intajminK- walnr, 
and bj- oontinulaK the puU it ntruiui tho rtcm uf tiic 
baU'Valva ; and th«n 1<]: Mlditiunitl pallitiK it opvns tbo 



Other Bad Velve ArrengementsforWutt* 

Preventing Cisterns. 

Of coOTM I do not meaa to Inlar tkAt tbrn aro no o&«| 
boll ralmn which wUl nowwer the puifcee "( V\g9. ft4« i 
B17, at tb«t« fa FMat'a ball valM, pcrfaapt tba int ' 
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•nlTiw maik- thiit cotilA be ])iillpd np witluiut cutting- tho 
rabbtT^ tli'i'n iL|nuu tburti in Uiiit luiown at Fi|C' D3A, etc. 
S^aiclvfi, tt vuuuaou tfrv»i)J-iii pi ii^ C49<--t onn be worlcod vriry 
v«Il, ad tho plofr is frf« tn ni'^ve ■ li>ti^< didnncw piut tbn 
■hutting oH [ifiiiit; hut tlicre ia a ftn-iit diflii-iilty in 
luakiiij; aiiil nmintainuiK Ihc pliiu; ciw.k siiiiiid., cjjM.-cinlly 
iiiiiltr tLiy;li prtweiuv, iinii if fliol midur tlie liitli-r ttii,' pliiic 
liua Ui 1k> SLTWud up ») Qigbt lid 10 woke it n-ork Vio ttiS 
■od !»&¥]■ lor the otlier woHtiag ports of tlie appAT&tua. 



Ball Valves for Waste Preventing Cisterns. 

Bj n-fcrrinjK bo Fig. fitfl, it nil! br soeu thnt Oi« ball- 
ralre u tlio vaU-kn-xra p»tt«ni of Eftklwlnia Kod WUkua'a 
pnl«nt. A ifl tho inlot, £ the tube, having a HAtiitg kt Iho 
upper (mil. TUb tuba is actiutocl hy tho miunif or lower' 
lag at the Boat rod N, worlcitiR nn tho link if. fnnnlng a 
InvBT of the Moond otilc'r. M in ihn rnlvc olitL-k. whioh fa 
Ine ta move up uA down in tho top uf tho body of the 
valra; it sbo tvtta upon tli« briit)cv ii, wtilch tokuittke 
mniiiiifi of the tube ; uiu in very iiiipoi'tnul, ilk tlw lout vE 
Ru mskifi thevalvo nn •x]iiUiliriiim. K t» r.ho ip.rtthcT. It 10 
Stilecaof Hunpod-UIt laiitliiir annwmng the purpowaf n 
tuiw «'uh«r, &nil U bdil in its plw»bj Che jainli aorew L; 
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Fi» thn (-spin take tho cluck iir vulvp out. (By-thr.hjm, thia 
Ib mthpr .'i ti<(linUD job nt liinm, ui ynti ruinniit vi'tj- witll 
pick the vnlve up, Tn do thin un»ity, dry thy tup nf the 
Tftlve, and pliuw 11 bit of putty urxin Kimr, and thi« will 
fetch it np without uny trouble) i!ow let ui rxnmiuR it* 
nrtiiiii ■ Tho wntiir drivvm in at A, tlio vttlvo till* IC ia 
dotm hdlow tJin hriiljfB tr, nnd thorn in a (nm jirwiui^ fur 
the water. Vmi avo that Ike tubn'Wiuhc-r K fits tlii^ tiilkc. 
E, ao that do wnt«r cnn pn« thin wny, and tbn KtmitHrr 
tho prpwlin tho tijchtrr thp nn.'Oinr tl(« t.hn Iiibr, Nnw, 
pnllH^ tho float rod N: thia briuir* up tho tube tLrauxb 
the bndpr G, and to the imduriDda of tht cladt. or ridt« 
facoU, M ahnwn. It tiikm (.Ho vulvu up: wh«t tlim? 
TIiwatpr>wmy thniuKh K in iiUj])])!*! iiif. Nuv (.initiriiui 
to pun, and tha oltU'Jc ia curritd on tup ui tubo uji tlui btidy 
of ^ vbIt* and otimot heoome cut. Tj^t k" "ic md urn 
tho tnh« dnpa. Imniifr the tbIvc Dbove the bridge, when 
H th» wiit«r-va]r ia n^in MtabliKhud. 

H In thja hftU toItb, Vig. 64C. iho sdTiuitfi|!« la, th&t you 
H Tnay jmll uii Uin rud of thu linll vttlvo witliuut cutting^ tlin 
H raliliKr vrtth tha anatin^t. Ill)* foiild b» nciMtniilialienl by 
H the uao of * ball ralvo inreiitul by \[r. Frunt, known ao 
H fVoat'a PBtooti but thin ia not on tquUibriuin ; Iwvidea, if a 
H lead ahannv ilundd hapiiai to ){ot into thu IVoaL'a voire, it 
H 1* a hundred to one if it can get any, bvoauM tha ftay U 



I 



ncixt to blocknl up with the apindlu of thr Talvev fto,, 
to nay uutHiug of it* onlv opaniDg lowt than tnte-dgbtli i^ 
au inch i ulao aMi tho boll TUm ia Fig. 336. 



Osborne's & Morris's Ball Valve. 

Aiiiithcr linll Viilv, hilling all ihc prol*itic» of OnboRlft 
tuul Feorlimn Putrnt Unuilibriiim Bull Valvi-, in nJiuwn at 
Fig. 647, nii4 ia u valve tpwiiiily uuiuttruutcd. t>o that tho 
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pn-tauir! from tho main pipe In or ihc Imck of the T^n. 
tii^mby cusuiiug it* [)«rfvi;t «ouud)ic>iHt. Tliis is iigt nitunaa 
iu Fig. 615. 



Waste Pfftventlng Ball Valve Attachments. 

At Ti^. tiS5 Is til bo mmi im iiuprored kind of Wl vnlw. 
inutablo for vnuit« prtvi'Dlinif ciittvnin, liaviiij; una rulvo 
oitualed in tLe bottom av ut M, but witli tlun ball valve 
attnoitniL-nt any kind of outlet vulve ntuy tx^ omplovMl, aiich 
aa a wiiipU.' lipindki t«I*e, ke. The aotiou ol Uua ball voire 
u aa fullowii :— Suppoae tho outlot valvQ of the eMam to be 

iitta'ihixi 1" ttiu leaver pull, as iit H, pull up ilia Outlet ValTO 

in thr iinliniiry nmiintf, atid tlio (nntiTin wuuld auppir 
wulvr to th-u W.C. It) lung aauny oifuld run Uirvuf.'li thubaU 
viih'f, no Ihul, in orcItT, witi. Aui^h n valv*, to prevent waste, 
tho in]{4 m\iiit l<e abut off, ard by pultiup; up tliu rod of Oil 
urUinary Imll vulvci thin Mould ainwor. but by pulling iliis 
valvi' thn rublwr in apt to bistimo cut by tht: .wuUng, luid 
K, l3ni valvp, in tinif, b«'iiiii'Uft dtntmynl ; hut with tlm boll 
iiilvo .-Jiown !it Fiir, (i3J, » uvn^on pulling up Lhv nlvni of 
(hi.' bull tdIvi.' hiut no ciintiTil <ivc.t Dlosing tlii.> inluL laltc, 
iniumurh ux tho nud cf ^ht• hail rod. At 'i, U tTiidki'd and 
■'ii^);lc- jiiiiili'd. uikI cui uiily net on th« md of tlit' wmgliled 
Ir'i-fr (wliiiJi riinlniU tin* spi[idlr< of tliu valvf] iu oue olret- 
tiim (luwtiminhi ; lliat in. when tbi' hull la uUuwod tu fall, 
ltd fvikkI' joint at 2 })Ti:ii>ra upou Ihueud uf the weiichted 
IcvtT, imd BO opatw the vulve, but pull up the ball a« aauwii 
by tho dotted lino* at R, and Ae bull rml wlU ho out of 
contTul, BO that in tliix Piiait ihn iitctti or tod of tJiu ball miiy 
bn oonni-iittid lii tho Invp-r H. mid tliu Icti-r H Lo a Bpiiidle 
vnlrr, wlii'U you (an mt pnrfeioL nhiitling off uf thi- inltl to 
idnti^m before tho outlet nilro in attcmiitcd ta be upeuod. 

Having iwen tho action of thi» tmll vnJvu, I will iifxt 
introdnAO & wute preventer which U not ^uite to intricate. 



Doul>lc Valve Boxes op Clst«pna. 

Thcae valvoH and hnim ore widl-knowu (o nearly all 
tiliimbun, bat the dlff«i«Dt aorta aad tnanufooturo an 
legion i ibentorv, I ahall onljr plok out tboaa wUdi baia 
stood tho heat tMt. 
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Piff. 648 i> & ecntiaiul elevation of Stono oxitl Oo.'e Ini^ 
tixM doub-le-plvimiboiwd wutc pi*VMit*r box or diit^rri, 
nii'd Fig. 649 id u'litnn uf wunf. lou u:c in thio ti^im ron 
Imvt UiL- wfll-lcnown Usbomo Hiid Perrliw»'ii Tatintt ball 
VitlvF, nliiisli hiu be(.ii iIcitrilHnl. Just iinilrr tlio inlet 
from the bull valve i* tliv ftmt valve, wbiiili n'ffulabn tho 
water from Above to bvlow, vi irvta tlie Jinit Dbunibcr to 
Uic aOMnd, whtwtin Ihi; lu>g« valve work* in Imttoin 
chaiiibLT, or. III oLhuT WDnU, thi> uutlut valvi? Ui W.V. Saw. 
hy Gtut pulling the lever, it fint uIuib!1i tlii' vslv« in Ihv tn|i 
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cbmlxir, and by conticiuinff to pull, the lenr ponM 
QmUfflt qxiiM! kaawn ils lout itiution, iritli<iiit (Inl Mloat- 
Itt^ tha ■eoond vnlvi^, nnd tui tho piul in oantiniied. bo will 
die lorer take up the oiHiund, ta outlet valve, and allow tlie 




Pi a. MO. 

oonlcnta of tho Kcxmd cbombcr to flow and flooh the W.C 
LM fc> the chain, nnd tito outlet viiIto Ant cIobm, tuid 
ftUown thn lirut Tiilv^ to ofratn opA-n, ana « on. Tbtue 
oiaturriH. vrhi-n miuln of nrut imn. tin< iiiiulu with tapc^r aiitiM 
nnd roTindinl ™inii>p«, *n u* to mdiiii* tho riKk of fraoturo by 
fniHl l.o n niiiiimiim. Thr nlRie rintnm IM bIwi flthni with 
othtr bail vulrun if required, or with on nddilin-'iinl ifrvi'X' 
box or ehunbv, irith wovpuig ^ifv tor valve or |iab 



Ooubte Vr|v« and Anerflush cistern with 
Catai'act and Siphon Arrangement. 

IPstfnl l.lTfl. J.l>. l«r6.] 

rhiH utiU-m wUH denj^ed for tho New Rim Weter 
Cotnpiitij', ill Uin yisnr IS'I, hut without the uh of thi* 
fruirul valvt' W, v,liii-Ji wu rntfwlcd in ttie )i>*r 1S76. E 
in 11 ntKulnlvr whiuh hik-> dtcti npnlied 1i> buudmda of 
ditfcrml purpooca, even in tho ConuiJi St«aiii Engine [See 
Iknunc, on tho " Stwun Kupnc." J 

Tliiii wuito-pT«vcnti]i^ Mirvlac-haz, Pig, 660, ia tltt«d 
im ]iur])niw to iihciw Uuvc diffnivnt movemeiif. A iii th* 
inint jKirico-bux, whernn wurku the ball valve; aljo th« 
viiItt D, which, it will It perrcirwl, is raitiag upoa its 
at-utiii)o> £i th(-n;by mitttni; oti ihc comniuiUcatiuu brtwcen 
thf box A, and thi> liox IJ. If you look at the rod P, 7011 
will Bt ODBC •» thot it pnwf* thriiiig'h th* Iprt-r O, and 
run bi< only iouvrI unv wnf, nu tiuitter how far j-uu may 
jnill tliia ii;viir diin-ii. Now on oxaminin); If, j'ou w« that 
thr IrvtT tnki's iip the wlvp L and m lon^ lut yuu held the 
Icvrrdowii >» it will h»!d up this valve, but let go Budden^, 
and Knucthing* olrx cumeH int4> piny. It it) the cataract J. 
The lurtiiin is juit thnC <rf thn jack or tither pump. By 
dvpn^iotig till! k-ver li, it bnngg down the pinton or 
din|>hmgni in tho i^jhndrr K, hy reaton of the valvo L 
n|»i.iiiirig Hpwnnl«. Ac. Of otnirw this elosM ibu rulvu D, 
and optiHH I. Now tnt gi> thin lcv<T. nnd tlie oup leallwr or 
IMtckiiihf 'iti Ihc piAtiin worldaiK' withia llif vy Under npm* 
uri'X[«iid* or ni\->*, imd jirovtirtit the It-rtx ifuinif back ; 
but lirt thnrci bit II xmiiLl holri through thft bottom of tfaa 
oTlindeT. hh ill M, and the wiiUt will rmh thiougL mm to 
nil the Hpiitu- below lht> pidLiii otiil cylindiir (or in liatt of 
wutiT nil will uiiHwitT hiTL'), and in pmpnrtion to ths aimot 
this hulu an will ihu k'vur k" bttnk, rnkinic the outlet v jw 
I, with it. This ■" thu Bu!>jc(.'tcif a patent. I should hen 
rviuark that it wiu w^rk-fi! nut tluniifc tho yean 1871 to 
IB76, and made to work with mereuiy, oil, nir, and, luiyou 
set', the K-flt with wuUt. wiriictimiu uidng pihtinm. htdlows, 
diaphra^iiLk. Jcl-,, for tht^ aclunlinit or rtitnrdinK pAitfl, 

Tlie luutliiKl uf illuHtriiLlnK llie " Uwt mi^tann " with 
ievuni ia him- ahuwn wry plainly. The muW will seo the 
outlet valve I, is just tcutvd, and the lever i» in Umt aot vl 
taldns up tlm iitlve D, but before it con biki» up D, tbo 
levLT luttt to pit.iii tlimutrb kjiuci- i>alliii hml inntion. Thsra 
ia a nurelty iii. Huh nipluin. The [lipn (i (inmmuniOBtM 
Willi the down pijio V. It nmy nUi In- mx^ that on tha 
pipe R there in n unall hox-pli^r T ; thin pipe or box haa 
AH opi-iiinK tu the bottom V : it uUo bno oiio at the top 8 3, 
whiiiii Liominiuiicutea witli the iniiiilc of the pipo U. 

TliL> uxe uf tbia iu (jf niorL- imprirtiwoti than my raddoni 
may thiiik~lii futl. liiin is a nuurtiTpiocB with wmte- 
pn.'vi-nlinfr wrviin--!Kix nipliims. nnd ix tbo work of fally 
twHUly jiwrn. It i.-ffH!tmJly prevcnlH Uw nphnn ehbing 
when tho closet pipe li trapped, by giviuf; air to the riplua 
when tho bos O ■* titliiii;, im foltiiwn:^ 

5up|>uMi tho box C to be full of water tn thn middle 
of Uio box piue T. Pull thn lovoT down as\d open the 
ral^-L- 1; HuchiriUv let to itlio cjitnnurt tn he ditoonneotedj ; 
the nipheu I'lnaint iutu ojHiralicm nnd tiik^ri itll the water 
froui thu box C. Nliw tUu niphon ii> d«>ne, and the tnhoa 
are cinpty, nud require a little mor^ air than haa bawt 
taken In. During thL' time the nutlet box C ia fillirig. Hi* 
box-pipe T L'uiplieii ilarlf ihronirli tlici apcmuio U, and 
Llius Bupplii* tlie uci_'eKMLry (luuiTity iif air; but when tb» 
wfltiT nx-s ajj to the box tube U, it nRnin fllln this hoi, 
imd in ready for another tipcrotion. It nuiy be Mud that 
a mini] holt in the piphvii will untwrr -B-ithout thla boa 
tube; BO it vill for a tune, but aa thii upcrtaro hoa to ho «> 
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Fig. dL 



Tcry lanivll, it in ronatoittir corrodinff up. wtisrcu thii 
Byal'-ia vbnrit<<» ttux 'liffl^.-iiltj, and nbia provonts Cho air 
runlkitiff Jowii tlic d<av/n pipi- with Ui« watWi whioll, t« My 
the Icut, ill not at all AgTco&bU t« tha dkn. 



8eat-aotion, Watta- preventing Valve Clatems. 

fywh a (-lutrt nml vftlve Airau^feiiient will bo found 
tllui-tniU'd in Fig. dii. Tli» vuriotui (tuW vo va 

fulloWB. 

Tbo wMt of tho olowrt runn>fir«t(Hl tn Fig, BAI, bu twO 

linma or n&ndanlB. BB. wnii<}i aiv aonnecUtd Co the lover 
J: thli luvvr ill wcijj'hinl at F, aul by wlro (Kinnoot«d lo 
tho craiiliB, wliirli Mimmuuiciulit with tlie ci^tuni-Ievur at 
M. Ii will 1k! arcn tluit if uijr )/anun Ata uptiu the Mat, 
tho Icvi-r SI ia imiDodblaly ten, lit nurtioii, wid m first 
i:luMvi tlio rilvtt 0, by rMMn i' thia ond cf Uiu l^v«r 
droj>pin(r; Imt u thn othfir ptid of tho levCT rises, aft«r a 
little lUatniuvi thnmirh lout mntion. »o it briu^ up tho 
valvu I', and nllowi tiie mbr w fill np Ox« p[iini)*rtinent 
R. unci «> )hi rfHdy by tliu Iliiio the «eat in hI1uw«1 to line, 
freeing thn IdTCT M to rinc liknriMt. and w op'airt tliB r«lva 
0, which flnubcH tho cluiHt. Mj iviuluni will *ay Lhut tliii 
t* only na^la nctinn ; but hy lioving tho Ictct U ooiincotcd 
to anothor, m lit W X. th* Mid K will tall with ttiA imd H, 
and flntt oIoho a rnlvo onvninfr a pipe l«ulin);^m rithcr 
till; lint cgmpunment L, or fium anoUier iaUt W. iihm 
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tho valvo on tlie K e-ai of iha lever Ja olosod, lo ss to 
invii-Eitthe water etileriiijf hum Z lo W. Tlie vulvo in 
the Ixittuu] ai Hie c()mpurliu.Giit W alluws thv wiLtcr to 
fluab lliu yV.C, trhicb iiiunt laku plutv wlioii tliii' t*al ta Ml 
vpwi, aud tlie vftlvv vpi'iu vn tlic risiiiir of tliv pvrwni 
fKini tlie aloHt-acAt. For tluB uctiou hv kIwi Fi^, 6u'2> 
8c that tills MA be onvngod for either rtnglo «r doubls 
Action. I may ^ua remliKL mj imden tlut any uf Lhe 
double actiou doMt TKlm before dsacrlbed may Iw adnptfJ 
to MAt-ai^iitn dowla. Pbrhnpi iha better duo for tlic(w 
Vklviw vriJuH In douUe>fiui^ uatioa valvca. 

Tyler's Aftei'-flush, and Doubk Valve Action Sepvlce 

Box Waste Preventer. [Fig, fliiij. PaUmted. 

Thin in a cliiublu-vulru M-rvicc hax wpcciully dufiv>K<il to 
(five tho ULttfC'tfuali no tioooiMiuiy to all cJosutn roquirinfj the 
nmtrr to he left in tho boxin after tho bwdlo ia drftpnod. 
It will bo wmui that thu hax R in tlin inlnt or norTii^ii box, 
wlien-in Iho ball valve work*, tuid Uint D m thu iiilvti 
wliicli tr""Ttiii thr H-nliTB'iiT I. til K, wh:<ili utipfJitu Urn 
vutltil bi>x O. It n-ill nlrvit hi: iniilirit t]iiil tlirrv in a third 
shoioboi or lox, P, vrhiob u the uitor-flush box. Tlus tuu 



jri|ie ]tf . In box thu «utlct toIto F u alio fixel. 8 ia 
tL« civiiiHIow. A did lulut. 

T\w iiotlon in aa foUutni:— Suppraw Qia hoi B to fca foil 
of wal«r.~pull down tlu.' Icvi-r W; thin fina cUmm tho 
valvoa, ]1 mid E. After whkli costinuc (through loat 
iinition) tho pitU, Hay liu.; throuffli U>«t motion during 
thin Wmr- j'oii ar* not int*rfenng wit* any of tknTalvM; but 
by to voutiamag tha pull rnu lift tho Talv« H ; tlii« fiUa 
tnc box 1'. AImi lift the vulvu K, whiuh nUaw« the oontnta 
of Uio box to HubU tJii' cIcHi-t. Kivp the puU atOI. ami 
uoiuoiv vrutvr uuu be utitmned; liut relnuo tho poll, ftut 
tli<i wi'ight N »ri Uver finit ckioea tlio valve F, then tfa« 
viUt« H, Ktoppiitig off the ooDunufdoKtiuin bctn-eon the boxM 
B, P, 0, U, Slid H aoon as thla ia done tt opcui tliu ofterr- 
ftiuh Tolvo B, Trtilcb gives the oontcuta of the iwx f tn 
the oloflOt. Wli«it E Opeiu, D opeiu alao, and fill« tho 
boxO. 

Quest and ChHmo's Clftterns. 

TKis wastA-pFDTimtcr was, and in, oih^ uf tiu> Hivt in Uw 
nuirket. Slid uf thu duuble-eJutmbervd kind. 
I^. liOS in thu wiutu provcatiii^ djterii or box, anital)!* 




flu. oat 



3 ThM 11. -whloh gonns tlw wstcr-way from Tw^ B tc 
boa P. In this box thmm m tlm a valvi- fc, whi.h goiDni* 
thii oommunlcotkni pipe betwwn the bux i' iiud Qm down 



fur any W.C, fto., without mrer. Rjr. 6*4 la a ■waan 
of uuiu, showiiur Uil- tr1(-i«. alw) ball, Ac. FijfiB. 
i>£A, 656, Od7i wo tduvktioai twtioa uul plan ibwiufr 
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otici •rnuaifonientn «i the cutcruK, witli trapping boi lor Tbtao ubUnui an- iii uctiuu tie bhou- rut IhM at Stone'*, 
pan or valve ckuwt. Fig. Co& having a lid nuiipleto. I tuid arc too urll kuown to tdjuiiv (uitllor di.«criptioo. 
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Doulton's Waste Ppeventora. 

Pfg.fl58— Tills Qbt*™ [» of the doubU"«.l«i kuid, and I* 
■11 tin- Fiflrr-lliub priurlple. Tliciro ciBt«m bozO* aR> tn^do , 

; .. .! ii,ii( iniitvriMl, iir.il nrft, lU U WoU knoWTi. aoaiS~' 
iii)M.-.^]i,l,., b> put out uf order, nlion onoafludio 





ria, tw 



fn. ObO. 



T]ii.i ttm nl-Hi siipr'l'f^ l^t'" IiRu^luM for Biiiitr llx- wactc* 
fiicvTiitcc {r^v FiB». CIS and 660]. Thfy ••» modo to fii ot 
•cfov AKAuut woadwi>rli or to ba let into th" briric work. 
Vig. D61 U the oidlnary ^ bJ"'" aad pull. Fig. 602 i« Um 
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oowf. which U fixed with foar Kww* to keep tlia lever 
down on lU txMiiugs. 




Fw. »U 



Midway Cisterns, on Waate Checking Boxes 
without ValvoB. 

[FiK- 063.] 

This Mrrioe-box it for tUing ia olnoata or nUin- plru«H 
out of Ui«w«y. It tr^nirM no b»Il-v»lve. By tvfpmni!: 
tothefl^ro, it aim bo totrn tliut It is anpplied at th« Inp 
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ol A, B iiniKim^TJiig u nn nir fipo. Tbn nulli't u Kfanwn b^ 
tlic linnt iKiinK cut nwajr. The actioii is na foUntn :— 
HiLiiii^ itll tho pipoa <»amxil«) : A to Out liiriri* nitpfil^- eigtan: 
B. ur nil pipe c*rricd uborv twut i tin- iuu<mi ul IktUooi uf 
hoT to pi|» to W.C. valve or (wk. Now lot ll.- i «!»« at 
W.C, Ix.' >liiil, uiitl tliii wfiU-r ullowi-d Ui How tliraa^ A 
luU) box, lliL' hiuii-- KlIM up, tiiduiliTiff rilpi> tn W.C rilve 
or('OI^k. Opui tilt- W.C. vnlnit, atid Uip wntor will run 
cHiiiUiiuwtly. but ui tJtr ftpo from bottom of box 'u,»j 
lis,, nutl tliv inli.'t A retmUtcd to fax Jin- th« iiil*4 
oiiuiK-it aupplj- tbi- iriilliTt only at n ««t ]imit<il tTcjrrw*, 
anil lut vuu Mminu^ tint pip> A «» i« tha <m*t>i pn- 
viiilul ai.i'iinlla);ljr. Ohl' tiaa}j in fiirnur of t]io ^ipwMiw 
i> thiit Ihrtv ll DO boU-oaok to onrilnw or |p>t oat of 

Manr joan ngii I modo « lot of (Juw boxw to flx 
bctwmn •onra 9-iacli joi«t», uid tlwjr uv^ iu fact, tba 
ab^M of that ilunni kt Ki^. 864. ThoM box(« will «ai)- 
tinuu to work, tmd btt w long lU tiha nutcnftl of wfcirb 
tlioy aiu niai!e, luul if thuy ani pnverlj- tofjolated 
tliun! IB uolhlni; Ix^ttor rviiuircd- Msnj wiQ wty iJiat 
th»y uv nut ubaolutu wutrr wimtcpntvpotcre. Thin la 
quitfi true-, but llivy aro gvod «nou]{h fur chuddsg 

SuppiMM thfi oloaat %-iilvn tmiow th<t nmt M Ut bv. My, 
«t tlie mt(> uf hiiU-a-|riill(in pxr niinuU), aud liia* tta 
nupplj ti> tlii.i i^bivk Ixii ia niljiwtvd U> supply at tbia mtc. 
it IB (vrtnin Lluit n timciii iL<iii)( iho cloMra auinot jnt m 
Hiwli, uuil Uiia wuuld at tmco IcU thint tbat aonMalnft 
iritut be diMd to get RuAcignt water to keep Hhe «lowt 

Thttw in another ailvantagB la ualn; this bmc umBM- 
luimt, aiid tJuit u that Mvenl duicta may bo mpplM 
throitifh one box, a molt diadnfaiii 
tltiugr uadoT oertain micnnutanoaa. 



Wftsto- Preventer Cisterns and 
Boxes Fixed below Closet Seats 

Th« cbeck-boK. Tig. sas. nay wiUi 
BdTnntwv be fixed VOow llio clivrt 
mat, -whi«b mar l>e fixi.'d dimtly 
aliavp. Ton may nay thnt any othMt 
n*tom may sl» b« fixed ; quite m>. 
hot it la not at fill ploBBant to ban 
yniir wita (ri);ht«apd out of you wbev 
quiolty toUi^r your «■■• upon tbe n>t 
of n uiomt ^ ih* auddon clang of m 
water waats- prOTontor. Thero U 
anothor noMn why I do not llko to fit 
a waat^-proventinit cutviii aodir a 
vlotH acai, and tliat bi, I do not Ilka 
to hear the wat«r dribbling into llie 
cialeru— it, to «ay the loaat, fldgote 

Tour niiiiwcr to Ihia mnv be thai you 
uin muSle tho baU-raJro out hf 
plaoiiLtr a dion lenxtli of rubber laUny 
Iimn Uie apmit of uo boll-Talvit to Oio 
bottom of tbi! ditlcrD, ao na to oonvcy 
tho WTktrr into the niiit«m qidHlr. 
Thia ia all very well, but it b not ill 
plumbera that will tak» the tntufela. 
even tboug'ti Iher msy know what 
a muffle u, wfakh hundteda do 
not. 

Thuro i» anfilliw i*iVM<n why wstor 
wajiU<prcronuii(r H«i<<m( alKiwd not 
be fixed iindfT n cltui/t nat — that la, 
Ibat tlw water tuwp* the place daiiqi. 
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and ruibi Uii! iron WtTk iil tliH cluwc 
nnil vnlviw. Ui Ktv uiiLhlui,' uliuut lliu 
diinip (>ri»iiiK tuia ruuoiti^' tliu m'lkt tii 

Ktil and wurp ubout ; aod I any, 
at tAlanj^ all tho Hurrouncling eir- 
nmnktiinncii into coiioidr'nition, tho 
wasbi-plrvDiitiEi^ (Uxli'nt Hliuuld DUl 



Waste Checking Boxes for 
Cisterns. 



¥is. 



uun 



6ftt.— TUb box U upon Uin 
i|>lo at Fi^. 069, the dilTor- 
ibut U is far fijnni; in 
ornla^ L'iMU'niH, ruiil has a snuill 
b<^le in tltu side fcr fl.lliu^, mucli about 
ibs Mnw as Fi^. n'.N, lhi> tjitfcrrnnn 
(wlng'tluit Fl^. £94 hiiaavalvo Bfixnl 
lu laiiM for Hhuttiag; off the wntcr to 
W.O.. aad Fig. SM imy have the 
mlvD uinrhera Is tlie leo^h of dawn 
pipe to W.C, ot flxoi uulur txiat 
of W.C. 

Fig. 665. — Thia wtrvidt'-lwx i» in 
nation nmilnr tu thu luHt fijtlataed. 
but fw K)]dt!riiig ovBT tliuJuwci piw lo 
W.C. or. in (m;l, to a iiiiilc. At. Xou 
tliAt it biia the inlut ut tliv tigbti- 
hanilod imi. Pnt an (ur>lu)lo »n Ibo 
top foT bir-pipo. 




I 
I 

I 



Common's High Pressure 
Sorvlce Box. 

669 in n DOi'timi ulvvatloa of 
'•Iu|;)i nrvwiin' m»pvso(i-b«s . 
Vis, wtiivh may bo nf Inirl 
or dOier maUgliil : A Ih thi! aiippty 
valvo to unie : B in the uiitlct vnWi^, 
worked by Hit- Hpiiidte I. It inn.it 
ht rtatod tlint aJtlioiurh both tlic*o 

vklcM *rW iirorliwl by tbii "iif upindlo. 

tho nti» eftn bo opcntid and thi- ot)i. r 
iiloMd tit tho mino tliii>i>, mill iliit [}ii 
two itniuiol ho open nt orii- -.Jul iln 
Mimo titao. TUia bulng tliL'<n >', m> 
ttko inlet volm A U open lu thu uiiun, 
and tk* wator in mutt uadw prewniri'. 
Oio vait»r in *«nt ttirongli A Mid aIobjit 
thn pipo R to the bos D ; but ns 
th?r» is no eooapa (or the air it Iw- 
comci coiDpiMAMl, and tlia wnter 
kept down, an nliowii, iii tbi; bus. 
But HbuL oft tlie iulijt p'pu by piillinjr 
up ihi" li.TW O, Ifwu bjr ixiiiUuuii]^ 
tho pull open tho outlet valvo B, nnd 
tho tiomptiBwipd nir within li>]> of Ixji 
B -vrill *ond nitt tht> wnuv to lliLth the 
cloMt, and widi L'-junl furoc to ihnt 
in tho moiii. F iii a tuudl jiipo 
fittod b> drwn tho pip^'x iMniity, 
Thii plainly itham that pnpumiitinii 
and hsrdmtntlcs comhinvd oro uwfiil 
asnitd «Tcn in waeCa pmvcntrn). 
[AlwanFig. Stil.] 
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WASTE PREVENTEK8. 



The Plunger and Siphon Waste Preventer. 

[Patwit 1879. A.D. 1873.] 

[Ti^. 6C7<] — Tblais a WHte-provcntsT ounalructvd oftor 
the jTriuiiplo of tho pluofio pump, •.>cupl«d •rith a box 
uul wplion. A ia Uko b^x of lotA or oubtf nutal; B U 



The MTtinn is u follows :— TTic box bein^ full «l 
by pulling tlie ]cei»r P, it plougM Ui« ir*lw onl 
tiibv into bux, and m this will not «xp*nd it miut go 
mmonttere. So it dow: It nuliM m tbo siphon nip* 
Ki wlHtathe vat«tin tblspipainpul tkm laral or b)f«f 
oiatoni, «i thf thr»itt of aipbon, th« Mphon ooHim inlo plaj 
(of omuM whau tlic water in ]uag leg of atpKoa b btkm^ 




dik 6G7. 



K 4-in. hruu or cither tiib^ (n pi«* of ^in, "lil pip» 
will ntiKwcr tho purpose very wellt »oUiir«l In lop uf boK : 
D i< ft plungvr rouilo to lit nilliiii tube 11 ; t1i!« m&r Ito of 
bnua tubs or »tl)<Twi8c, with ilm end att^ppod up ; f* is Um 
ordituuy Kprinir-lfonTd, or laxj tiUior I'ontnviiuop *uitAblA 
for tlw work : H, tho Air pipfi not luom tli«n. any, }io. in 
diunoter; K, the mphon, which is tAkon to irithui lin. 
of tho bottom of Uto boi A : I> !■ n Jin. holo for the inlet. 
In nnw coora I maks the Iitttr tO' work with no oiieiu box, 
wil3i tlia piaLoii, D, luiviuc » vaJw in botlvui opiiuiuK 
vpwitrd*. u» piMon to pttQ up to rtart th« tupbou ; thi> 
nphfln IIiMi to bo flxnd m jux dattod Uom^ ud the biii'ki't 
nr plungw lu Uio oTiliiiBi}- pump bitckat, its at PUMB 
BUCKET. Fig. mi, loay ba emplojed. 



PUMP 




BUCKET. 



tho level of ¥r«t«T itt bi>s% and rmpUcH tb* box bfreuea 
of the air-pipe : and ibu inlet boitiff too KHiall to k«q) &■ 
nphoo M^pUed, the BiplMU k bTukcn and oeaan to I 
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K«xt tlw box fUU with wstcc mul; for luiotlwr opcntion. 
I hkT« iiiid« this planet*' luid Mrvj«0>t>ox to work mutf 
mjH, with and wllhout vmlvM, wniuiUiues by lowering 
or iMunff thtt rf])lKin above or balow ttiu luml at the water, 
ovbvtiw application of « bricic droppnd into the water; 
ta bet, wnen I look book npon Uie diOereat niodw of 
■ipbon WoHc, I DM * Mmoncw kIuliIi iKouiiL ou\y MKupjr 
your time in »~agtv if I k« futhor with tluii Hubjoot. 



Trough Of Shoot Waste Preventers. 



Fl;. MS iUuatntw a 
— ata pre w p tar made by 
Vanua'a people, and 
ia nttde to mirk m 
i^wn with » kiiul of 
tevHgli «v aho»t having 
a eucnlar bottom, «4i*n;- 
te the ball Smta. It will 
be poen Ihat bj puUinfr 
tba hondlo the oaDt«iibi 
of thociroulu shtMt will 
be neailj' emptiod into 
thoequn (istom, whom 
it ivM awajr down tbn 
down pipe, mt miffldenl 
water ia Wl in ihu 
faMtOtn of the (drcoliu' 
tfnwii to float the bail], 
wbiok on Um handle 



belu aUowed to riw 
CiltalowartBlo the box. 
aid wiUt tt the baU. 
iilica Uw (nugli will bo 
saflUid with water. 





Ph. wa 



r 



Valveleas Waato Ppcvontara. 

MMlBon>«4 tine cda>« nf woattr provbuljini tutha 

> rllM IJil iWll 1 1i W dipping ouv vud of a 

hnttia vatn*, Hid Ih^n piitlinfc it up full of water 
aadBppinf; il or«r apATtHinii k'-iilint; [olliu liuwii jiipu of 
aW.C.: iufactiti* nothlnK mom liinii the uilu|jtaLitin ut 
tha wdl-known HiiidiMtan or iadUi gunurs ilc*crlbixl by 
Bwbaalc Hoiuctimn thoeo ralvoleM -wuVi |iri.-T(mti.Tn an 
made to work bjr >inip]y filtinK ami hiitgiug » flat plato «f 
metal ta tha lower or nthrr pnrt of a oiat«r», end in auoh a 
BUMUr that by pulling it upwurde or otherwite, it vltl 
eaoae the water to flow forward and oTei a kiml *it par- 
litioii, and Into a compai&iioDt, and dawn thu duwn pipts 
to tha doMti and in fact aoort'it of other ways. 

Bcpow and Fnnootlon Waeto Preventer 

Bometfine* tbeao waaCe preraitura on; nuidn to wnrk tui 
(dlowa: Above the valrv b Sttod a very oborp pitaK wonw, 
irfdeh on bein^ pidled up, th« emu fart i* aUowod to ruii 
down; the dHomiliar port of the nww b ntaided bjr 
nie«B« of a fua which biwte the watvr, or it vUl work 
wauUy wdl in tho ntmoaphcre. lilu thu fan of a ■tiiking- 

SIphona, Compound Aotlnj as Valves. 

Ho doTihc voii hivrp boon troubled with nir-boimd wator 
pipM. TliFi inllnwinff will trlve you lui filc-i n1 whiti ia 
lacaut. \ riaK'ni iaflxed lUft. hlvrli : a ^iii, ur tin. piiu it 
tthm out at tho end ; It rune tuciiir n wall ; uuriiifr tliis 
Inyth then) are one or two !<»(>« ; it thuu gout (Ivwa fivu 



ornx fiwt, wlum it tiaea again, my Ut., and then goaa la 
alifirLi;oDUtl<linM.-tian bia draw atlootk. ii^rat oharge tha 
wlinlo -"if t.hi.' pipi'fl mid riitum; thi-n lot tlui diilvni umptr; 
Bgiun till tho dstvm, aud you ^rill find that thu *ater will 
■Hit run Uirougli tho pipe nutil tho air in pumped Or othw- 
wiiia rmndvcti from bctwoem the trap*. 

Thii phmuinifiiim tuny bo TcaaoniNl nut on tullaw* ; Snp- 
poso the wabiir in tho Ir&p at F G, fig. tt)ii, to bo Oft. and 




that at HI to bo aW 6ft., it iaevideai that QteKvUibea 
6lr. i<i)iumn of WKliir to rrLinovp, and in Older to da ao the 
nutur n-illiin tli« fJitivni and ahott atump of pijw betwasa 
J and H iniui cict^d this tift. in order to forco um ooo&ned 

air uut uf the pipe. 

Pipe Fixing en Watt* 

OfttmtiuiL-n con b« nnm nitl Ifodon ptpoa fixnl along walk 
haviug thu uppvarnnno of (hat ebown at A, fi, It: and P, 
G, II, Fig. 66i. Tha cauw of tha papa •aufging' U lor 
th« nant nf aiifltdant wall hooka to a irp ort tho lead. See 
thc< pipH F U H I J. Fiic- i^ag, and then axamhia a, 6, c, d, 
t, etc.: lliiB lutlvr linn of pi;Hi han about twioo the quantl^ 
of hoolu, (Mid tJitis better nuppnrt ii ginm. 

Pipea in Box Coalng. 

Sumi^.imio, mprciallj for hut water pipes, the lead pipM 
aro fixed od a «h«lf, or in a eaolng aa Hiova at P, 1>, W, 
Fi{[.889. HoT« tho heat iarttained. alao a fall eui be given, 
■o that tha pipe can bo mode to draui itaelf Mnpbr, and a 
rurtbiir advantage ii, that it i* pmtorrU<d aiiaiiiKt frmt, eta. 
8(itnctinuM the Wl pip^ ia partinlly uiubodded withiii tha 
pLutoTi which prorouta this aagglngi 
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The Air Waetc Preventer (and) Automatic 
Flushing Tank. 

Ptimt 1.5:9, A.D. 187S. Thi* U illiut«t*d at Fig. 670. 
A. tho larvo out^m : K, th(> 71b. load aerviuo-liMZ. iiuldeivd 
down on [oad (.'UierD, having an aiK'rlure IJ, tu HU{jplv- 
box. On llila bui !a uXtn ud iiir-iitpe I, wli(.'n.'iii wui-iu 
tlie tod U. C in tlio iuvcru.'il duji ur (!Up, wUdi 6ta 
BoUun^, liut in lu.iSK ill wiiIiT. Till!! ciil) ur cjip coront tJlu 
md. ol the outlet pit>n i>, thiu rv^Utin^ tbc aiNt.i'm of 
thin onriodty. Tliia iiiiic itl^. gxMti down tmi dljM into 
ttie cup O; thia djp ahoiild oIm b« tliAt of C, vu., ihi* 
■Biuodenth, OulMde this cup in the tulto H. (.'uniitctvd 
tu tlie pipo I>, and Qoulitiiittl Ui tiic Uumi pip: X, wliiuL 

alw) riimiii iiTiiniliix willi tbi' »i)>li<iii L, iiuJ tliie in Ulv 
diw-lifvrgft J)!}!" ftl«ii. WiiHl in tbi' mlion ol tliio f will Iw 
tile next cjiKMtioTi, mill it is u qoMtiutL worth/ of fhfr 
fTPMtMl pkil'iMJijher'H ii(>tit.'f>. LiCt tlio uiatt'ni A bt- full 
of water, and iiiu box-li'ile B cliiir; tlio waUTWill luii 
tliTOUghMiUEiautl iiDclcr tlu! jlntvup i>t cap C. ujt unilur 
■amf, iiii'3 ')V'-r tli-.' '.-iid "f tiic ^Imid ur util.li't |>iiK D. 




Piu. «m 



It win iUbu run dun u tlir iuside <if same and into the < 
orc-i^uw euuir-t mid duwn UiD UuIIl-C tuli« U attdK, : 
th« sipliuu L, and di«cbArg« itwlf at Q. Tlu* b«ta(( 
LOA!, you ma/ iiay— " Uow do 7«n make tku out to 
wuHt«~pn.<vi>aMir, a« It iKintiiLiuLlly' ruiu lu wiuteF'' 
up tlif ciup O alMvu thu mouth of tlio Btaud-iitpo D, aaJ 
let il drup iMfaiii. Tha ooniae-lKii nnw tiOa. Vfayf 
IVintiuo /oil bavi! lifted ihv o«]> 0, uimI bv to AtAam jkrl 
liufUMlinUtodair; vini Imvc <in>]>|>t-il il c)mni ■((«» a*^ 
thuA linp>l«ni«d «r in tho {lipo I), and by lowering the 
tab*, oup, or oBp C. jwii havo (t(nni>i>.>MtM.>d tUa air, »kki 
v,-jll Ktaud apiiiuiL ita enu&l ooluotu of wkCit ia Itiu 
(Mlvmid ulniontihcro. PiUl up iJui cap C. vul tho ralct 
i-uIluuu in iiu luiiKQc bAlauu«d ; liul tlit^ f stm weight in boi 
drii-oB all hviow it and givtvi u i!:vud (luali lo W.C. lirt tho 
trup down Ml KMiu a» yun lih?, tliu liux will onip^ hhI ii 
riHid/ for luiolher opwHtion. 

It tliuuld bt- lieie rcsnar]c«d tlial tUa appantiu m tm; 
nTUHtlivo t» bud workiniuiHlnp. ulJ obii lu bad pmpur- 
(jniin , f nr if Llici piptn un: uiit pn iiMirl/ t^^irrV 
thi: liiinK Is iwoliwi, 

You scv t^t tho snpontiui viU acL tad 
01 loaf; as you bold up the mp O tlv 
WHtnr will ruii uway. But thta 1 mi mil 
Ktricitl)' bi' I'litiMdntixl n walrr viMte-[n- 
vnntrr. ?fip mutti.n' tiriw imull llif< hak B tBay 
Im!, it i« n holr-, iiiMi tlicTD u the bet 
thnt -wat«r ^U <>ontiauaU/ XVD »waj if 
ytiu kBn|i iip tlt« cnp. TIm Mun* nififaM to 
Figo. AD4, &!)&, Gtl4, 6<d, ice., wfaidi 1 dtoald 
]]av0 nntod nt tlin lime. Mow Irt ne aha* 
yoii how to ixain^ tbe Tig. 670 into « 
nbfto]ut« wittrr wuto-prorentcr. Vatitm lb* 
ouLiddtf CAP J F, ia dottod lino; inatoad vt 
tlio t\jd M boiitg coniMNitad to lh» nip C, 
nnntiKt thp tvd ta the ontar onp, J F, and 
l<>t the Inner cup fit witliiti, mr, oiU)-«i^rth 
of au lui'h, rb« out«r to allow for mrrotfnn. 
and UN tliHt dtvLTibed Ht Fi|r. 6is. Nov 
Itt ttio Ifui bu full ill water, and pull up thr 
uup J F; yuu will find il tuku up tbc- laacc 
iinv, Mtul tliat tliB iiiim' one* will i4w«)}^ 
doacond acnin, no matter how long jron mtf 
li»ld up tlui outer i^up. The lni*cr ran hat 
hliiU uil till! wiitur •^:%in, and la rta/fy kt 
luirithf'T iijicmljon. 

Thin prini'ipli' iif frnalv prvvniter abo 
worln <n-ry wvll wlnin tli« ¥i'«l«T in uiily up to 
within au Inch of th^ lip of th» ataiid pip* 0, 
ami uiay Ihiin bo tiKt>d without Ilie otiter fans 
B K M. I iliuuld oLmj n-mark thai it the 
truiijii»K dip pipe D O b* umxI without thi.' 
buHom tdnlion, it will giw uutuituitic llueli- 
iu^, wKich may bv rvfpilatcd to work ante 

Cdov or wcolc, &u., but la this caw the 
or lip of the pipu D muit onl/ dip {alo 
ulHxit Jin. of water, vhea tlic wat«r ttMklia^ 
dovn vnU dnvc tiul ull tliu air, and ao create 
a TiLriiiiin iti thti piiN! D, which on Idufr 
cront«^ ihi- wutor bauui ]<wo« it* eqviUfariina, 
and lit thnt iiuAtint Ili« «I*nding Mtlniiui to 
pipo D b<H'onic]i n tittlo hoavier than thai 
ubiivr, and Ha be^M tu fall, wUoh w{Q 
napty tint tank or bos B, at deafred fnlvrrabi. 
Tor thi* nutcnnntjtr flunhing inifjuw il will 
be qulur iw well to o(inB tlic lop of ihc pipe 
D C aud lix a ircoivinff rani- 1" bIwwh by 
this wliit'i lic«l Ajiruro on the Hffbt of the 
(tistom, "o that thn wnti^r will drop eUarijr 
through the pipv D witliuul touohing' iia 

tddcH. thautfh tbinixiuit alHulutdrikCB 

aa tlie tipiudlo E luid bridge paitUly 
thia purpoao. 
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WInns Wa&te Preventer. 

Tlili U UluatniCvd Ht Pix. 071, uniJ will be rajnly uikIit- 
Btiiutl after niidin^ Uib UuHiirtption of Kig. OT<i. In tlua 
waatc-i»rcvualer tilt Ifoac wp it shown ttinl tivcr tht- c-nd 
of thi' riipliiMi ; it IB olcar and w«ll known thai this t>onfinod 
iiir i-iiiiliiincil between Iwo traps will resist IhownUtr nbuvo, 
Liquul. uiiJ iti prujjurl.iuri tu the smouat of watvr ihuiI uivau 
ill tha kutiijtu tmji. wliiuh wUl be well iindcnttutMl by 
plumlwn whii huvti i-x|H>rLt>aDod tho difficulty of ){cttiiiic 
waUr Ui run Uimuitli pipuB uriith huTo lur poobeU. Tho 
Kbiivi? wn£te-pn:vcat«r ia oiuintxtiouaUy it laatiuf; out, M 
tli^riMkM no vnlvM to wear ftut or tngtl nut nf ondtf. 




Plu. m. 
Wute Preventers Conaidered. 



My GxpcrieTii^e b tbat wants •pmvautnn are very pood 

thinifB in iliBir placf, hut to i-iifiirdr tin- fi|i|>ti(iatiriii ij( iIlb 
wiiin.' l» pvtirv h<.iu«i is iwt ut sU in iif..'<jt'liiiiot' wlih my 
viow of xuiiiljir}' iiiHllcrK — in fuct, ix (uulpty imil ii iiui- 
Baium. Fanor a t^MtrLii-M houtc bi-ing flttAl <ip with 
nnalghtly hjmI of l«u I'tuiiLoruuH iruu pi'sto. ufUvi g«t up by 
moh U fliid UiL'ir wuy fnim wulifr cuiupiiriii'x' iM'ticD or 
OTiiaiul wurkiiiL'H to iiiKtM-'i^Uimliiiie. Tlicw iit-Dplr will not 
BMltew fnr WW tuoiu'iit tu say Uiut yntt ivill hui o to um' 
So-ioad-ao'ii ; •natli«ir' will my, *'T)^i» imiy In- <iM<fl, Imt 
thin w« reoommond." I hnvo nolifH-il 'that pliimhcra 
Invariably take tlici rMxicaDjeiult'd &rli'-!i.'. uViloh la noarlv 
■ilwKya a trunifffii; bux witli wuie I'uucy uauii', and It i» 



lavariablv aa appfttulus wliiub yoa oaa utaw to scone 
company A Mrritul, or ono lliiit tlu-j ht« latMctitMl iuj and 
it ia for thia iwoami that I hnvo ffioken of vaate>pFeTent«n 
at a muofa greater ten^li than I otharwiae •taoutd have 
diine, knawla^ tlio nwetudtv of beiug able to aeleot one 
HuiUbla tor each or any piittl<:uliu' claau ol wurk. 



"Cistern Overflows when Branched Into t?ie 
Closet Supply Pip«. " 

A ciiluru ifviirfliiw ia ndt-ii Vntn-'hod iMti) tlii> down i>i 
Bupply'pipo to th'^ i-Jdiint, Mild ntiBWfrm in an oIt pipe. 
That, if prnpcrlj- tnipped liolnw- the ilarH, ia ^mid enough 
for an; rliiH-u^'ri, cuvptiiit' that in T<"ry »m'ere WBBlIter 
tt ii n\it [•.> b«(inmc fnwon, niiil Uint this trap to some extcut 
iuU'rfiTt-H wLtli Uk i!ow of nntcr rtt tho orit moneiit of 
■upply, liy iwuHtn of tJio ociiifiiitnl nir bi.'twroii tli« trap end 
th(i w'ud'i-plijK lifter Ihu milvi^ liim Imth tiflni. You xnay 
)inv« tiiitii'ixl Lhia in loinc cTlnni'tB by thri Riiinnor of the 
wator MUpply Rpluttcriiig an itn Unt npptuiraiice i&to tbe 
biuun, 

Allowlnji: the trup valiio to tltn« oxooirtlnns, Lliu hmt 
plitii in ifi iirmiL;ct< Uivi »v<^irf1iiw xo tlutL it Hhi^nld full uvvr 
nr in^^ a wt'll-xiippliixl (rap, nr intrt hho rmcn nir; but wbc-ii 
lU'iflnir ivf til'' laitiir mi'iliiwii' npo prnntinablo. i.ta mouth or 
inli?t iii;iy he ir)!-!/!!'!! vtirh n vitlvi-, anil oppni?d by tho titiug 
of a float linvinj^ a n.<d, or ih'' Sunt inuy bo fixed dircctlv 
DTor thf mouth of thi- civrfliiw pipe. It is ciull« na weU 
whi<n iHloptiiix tlio ficKtt arriuiKi-'iiit.'iit, if thi> UfLtuui ralvu 

ill filtiil witJi nil itivi-rtnl i>iip t^i lui-'-r thi' ti>|t nf tlit> uv«r- 
(!i)w-pip(i| mill :■• f-iTi;i -i tf-i/i whiii tho wiitiT is wil.liin two 
iir thiw iii'')ii- ■r iIh.. pipi-, wiiioli i»nipt>iiwitcM for tho 
Trilvo being ii:iini|ii oixii *s ihc wultr rlscw iu tbe 
cifltem. 

61, SO, GQ and ol, Fig. C2S, lUiwtnte tlm Boat Mrange- 
ru6al: an Sxod <ni tumic i'mUviih thnt I bavu luloly linrd. 
■ 7, 78, 79, (to, HI, N'J, ''to., in ths anms &gurM illiutratu a 
hydrosUtio supply- viilvf fnr cist«Riit. 



Ball-lesc Supply Cittern Valves. 

[8m u. 'Fig.au,'] 

Thi* valrF ontiroly di^pcu-m witli the ball-TatTC, uulla 
fbtttd b) wcirk >h lAr totlem of Iho riirtMTi, in liov of tha top. 
Thin vill. til «ninn of my rMutors, bo quito a now fnntnro— 
vix., t»fit till; inl^ fiJve in tie bottom of tlm diUTii, nnd 
t»u>N> it to work williontatlaatorbaUiOr tbiiTalv»ninyb» 
tisiil outiddc tha dMcnt, and work with tho luuno ad- 
vnntojco. 

[Fur a fiurtlior aooouul of Valvue, soe Water Supply, next 

ToluKW.J 



REGULATIONS FOR WATER PIPiCS AND FITTINOS, MADE UNDER 
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Place or Oommunicatlon Pipe. 

Ki>. I. Ni> "wMMirmnijaitiori-jiiivi" for the oonwiyinM 
n( watirr from thiy n-nb<rw>rkji at tlm CuRi|iiLiiy iulu luiy 
pKiDisM shall hcivaitor bo luiil until nilor tlm puiiit or 
placo at which such "'eninT7iijiiii-jitii>ii-pipii" in prupciBetl 
to be bruujirlit into mtch jmiitiitce enml liuvo hud lliu 
ttpwovslof till' Coinpniiy. 

CexXKHT. — The «rtiimuTiwa.tion pipe 1* th« main pipe 
from the streot taain to ynxir oiiibim or draw ofl tii|>. 

From thi8 Clnaw 1, it in rli-nr tliitt you muni bo verj^ 
parlkiiinr atmiit tlin twlnitinn nf ynur plni-c. vij^., it niuiit 
iLot ruii through a dmin, cnwpit. or "ii«h like pliuiiu, but 
tliroufitb Huch plooos that you cita nt ull timca gul ut it. 
If it ruTwi nnoor ooiier«l« fluorn, run your pi]i«i> lliroii^h 
dmin pipM, w that you can out tiin piju: mid draw it out 
if mqui^ for rapain, iuiIbm you oau vuuuli (or it bciui; 
wall <nut of iha waj of tho frvct, and tJmt rour pijM! vill 
ttaai for ■ oaittuy or two. liiM pipe nhuuld uut Ih.- 
eoTurcd up witliO'Ut ixuifc fimt tcttctl irith wiitcr, 

W«lght of Lead Pipes. 

No. 2. No lead p>I>n xhall hnr>tnfti>r hojnid or flxod in 
or AboutUfpnuISM forttiixtonvoyaiirioof or in nonnnTtJon 
with the water sappUed by thp OompAtiy frxr-t^pt whett and 
aa otiiorwiMi authoriMvl by thcvw regiilatiunti, or hv ihr 
Oumpany). uiLliait tlm uutii- idmll br of u^unl thlclmew 
Ibrongliout, and nf ut Icivit the foUowiiiK' wutgltt ; — 



Intcmii] DiamnifT of Pipn 
in iniiliHn. 



l-iiu-Ji diunottr 



1 .. 



Weight of IHp^ in Ib». pw 
Liriiitl Yurd. 



G Ib«. pet Uueal jtai. 
w » 
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Interior Pipes. 

No. 8. Evory pipe UirHuifler laid or fixod in tho interior of 
■ny dwell inK-hiiUNO fcirtln' conveysncu ijf, or iii Ly)]iiii«Ciim 
with, llip wiili-t iif thr (^impiiny, munt, nnkiw with tlio 
OOnauut oS tho Connpony, if in contout with thu Knriiail, 
bo of lond, but mny othurwim; be oF lend, coppw, or 
wrought iron, nt thft ()ptii>iv oJ the t'oneiumpr, 

CoiDCXMT. — Jn>n ii tho womit inateTuU fur watiT pipmi 
which ai* rfiquuul to ntjuid^ bewdcn, tliin inab-rinl noun 
WotnM bWk'-il witb nint. Stc, and iiiilnu tlwrc Iwu very 
high prcsmire. tho rtrwim (onn bcotimm vnry poor. 

Not mare than one Communication. Pipe to each 
House. 

Ho. 4. No houir nbnll, iinlcM with the piMinirv^on of llip 
Oompouy in nTiting, b« hcrooftcr littod witli mora thui 
one " ftomnuuiioation^pipe." 



Every House, with certain exceptions, to have 
its own Communioatlon-Plpe. 

No. 6, Every hoiiw imppliwl with wttt^-rby tie OouxpatiJ 
{lixeept la c-sw^ of Htuiid pipe*] ahull hAV« ilA own topante 
"cammuniAiitioti-pipn," Viuvidttd, thst, as far aa ii ooe- 
slxtont with th« ■[■ot-ial Anta of the Omnptuiy. in the 08w of a 
irrtiup or ablonttof hoiinpB, thn wiiter-mteacif whichsrepHid 
by utic owner, the ivxid ownrr tnny, at hia aptioOf Iwtc cm 
«ufUi'i«iit "ooininunicotiun-pipo" f or auoh Krovp or Uodk. 

Co'XMBST.—you i>aii fir n fi'w p«nM OMAln »a.j<d thf 
wat«T Artf of PariUmnnt ut MiMtm. Spottiawoodio A Oa't^ 
HT, Chanpoty Luic. Jjmdoii. [Si* pu^^ 273 to 390 J 

No house to have connection with Flttln^a 
ndjoinlng house. 
No. 0. No house mtpiilli)d trilh w«trr by thp Oomuaj 
nbHtl have oonneotlon with tUr pi|m or othur flttinmof any 
(itlior prmnlBM. mocpt in th« t^rw of eronps or blockl W 
h<iii.*e», referred toiu thopKcedifigrvKtUuiMm. rSooGQuM 
IXIX.. Alt 1R4T.] 

Connection to bo by Ferrule or Stop-oock. 

No. 7. The connootioii of every '' coimnmiucatioB-pJpi** 
vAth ftiiy piiv of tb<i rompnnv fihnll hiMVuiftirr boTOSdehy 
monnn nf a mund and Maitntln bnMi KiMn-rd fntvls or 
stop-noKk with union, Jind ninh fomilnor Ktop-ooidc Aal 
bo M) miule a« to have a «lMir nt^n of waterway eqoa) 
l() tluLt of Ik tialf-iiioh pipi>. ^he coiineodon oi orcty 
''n>miniiim'»Lion-pL]x>" villi tliu tiipM of lliB Company 
Hhall \x} miidc by tliu ConiLKitiy n wurkmru, beuI tlw 
Conipuny shall be paid in aavano<(> the rMMimaUtt ooita 
and ohargrca of and lAcldent to tha maUnp of ■■(& 
cMnni«t{oD. [So* No, 46. CUuae XLIX., mgt 275 j 

GoutRMT.— Sogus Compuila use thew own Hand of 
firn-ule. Tltu Weut Kiddlwez hero thoir eiigtucKT'ii farale, 
iLiul Ihi- QnLiitl Juuciion han) tliair omi, wbiLrt Um 
East I>vtidi<ii, LninV'tli, N»w BiiM", Ac, uw Uiq cmtiiuuy 
bont fomJo with union. Th9 New Rivn OHapnny an 
very pst-tioular about Qie lintm worii. and will bavo it all 
teated and at&mped wiih the K. tt. ittHmp before tbey will 
lay on the water. For uiy uart. I think it an axiceHcnt i(k% 
but numiot Uiy that thuy liuvo Hiv law uuou thnr iriilr to 
(■"(■'n'li -lui'li 1111 luit, fllioul'I tlioy iiirii( with a man williniT 
to l)|rht it nut. for nil Unit is K<]uiro>l hy thd Aut is that 
the AttingH Hholl bo sound and suitable for the puipoea. 

Material and Joints of EKter^ial Pipes. 
No, S, Ki-rry "romninnirjition.pipe" and ovety pine 
cttcmnl to thr honart nni] tbmutfh the external walla 
tlMToof, hnrfnftrr rt^*p(«tlTcIy laid or flx<d tn eunnettioo 
with tti« witter of the Cumpnny, iihall be of lead, and e i^aj 
joint tliorrof «hal! be of tint kind called "pluzibing" or 
"wipiid" ioint. 

No Pipe to b« laid through Drains. &o. 
No. 'i. No ujpe ahall lie nwd for tlit^ I'onvayuirn of, nr 
MinnwiiriQ wlm. water BuppllL-d by ilw C<irop«ay, whii'li 
laid or fised throu^^ iii, or iuto auy dmin, tMipiti rink, 
"msnun) hol«," or through, in, or into an,y phtoo whecv 
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tha water caDveyed tliroiiiili nicih ptpe may bo liable to 
bcooiDQ fooled, Gxcopt vhcTo iueli drain, oMiptt, sink or 
"auuiura bolot" or oUht aauh place, ahall bo In the 
snavoidi-ble vaimv of muh pipo> mid tben in every «uah 
flU* oaali ^po di^ bosuMd tkmifgii tm txtvnnr ^Mit-iron 
pipe or jaoim. of minoiant lon^ t&d ntranRth, ard of 
■iiab ronaCniCtioD m to afford due proteotion to uio " wnter- 
pipe.- 

Depth of Pipes unilep Qround. 

No. 10. EirtTj' pipe ]nTunf U.T liMii for the L'onvt'yanfw of, 
or in (3oinu(wtiou with, u-sti-r lupplir-d by tlif Oompiitiv, mIhiII, 
whm luid in opim i^rwiui, Lh- luid (it It^mt '2 fi^vt U iii^Iiua 
beluw tliii «urfiiLi>. null iJiiill in uviiry tixpuADd aittmtios bo 
prutevUxl aguiimt lliu utlm'tA af ttvut. 

No connection with Raln-Water ftacaptacle. 

No. 11. Nil pioc fur tho ncinvcj-nnwi of, nt in crmnwrtinn 
iritb, wnliT iHi)i(iliud liy lliii (iHiipnny, shidl coinimiiiioiit* 
with Kuy oixtj-m. tnitt, ur othn- reoopfuda used or iutaoded 
to bo used for niiDwittur. 

Stop-Vatve. 

Bo, 12. Erery "ooiumiuuuuliuii-piiK!" fur tlw Aonver- 
; Imov of water to bo nupjiiii-l tjy tin. Oomp(ui]r into *uv 
I ahall havt>, at or iicdr itH jiuinr of nnU'iiiice into auok 
md If doiln.'d by Llii> ouiiNiimur wflUn auuh 
'preoiM^ a aoond uui MuitnLle >>t<>p*va1v<9 of tha ncraw- 
down Icfaid. «rltb aa iirui of wuLi-rway ""t !■!« Omn that 
of a haU-lttch piptv und ii'>t t^-utur tliiui iLnt of Uic 
"aomlB'Untciiitiiiii-|ii;>i\" t)ii) Hicnof Hi" vidvo n-illiia thnra 
Vnitt twinff at the option of the c^iniiuavr. [8m Fi^. 'ihO, 

■ *c.l 
It placed in llif btohik) niirii "iitiiii«ndn)" ihall Im 
prul«iU'il by a iJn>i>i.T <Tivi-r mill ■ ' |f»iinl<)>nx. " 

CcHOtufT.^lf yuu lU llic ^ip-nMi]i injiidn tho oonl-huUi, 

don't ilx it OB lliviuuiidn urv, viz., in vich u poidtiaa tliat 

when tho hoI« ia full of oo*li jrou oannot gtt itt tho niok 

to tum it. Tlwia appaois to m Mma iiiictaikL< ubuut tin.' 

^- oiaiMof atup-uuck. I oonti^ml that tho iHwt ciIiuh of »)dc 

^■fcr the Company ia a vpn-nl k^'ik'' firound-in .itrniwht- 

^Fwaj fuiunet&l oook. u-ifA uu^uai rarh ail. Think liiiw 

mudh frintion there i» in the onlitiiiry iicrow dowa ootk. 

Thi* moit ■ lioflk tint irAtcr in iht^ inniiu. 

■ Chamctof of Clstorna and Ball Tape. 

^ No. 13. Kvnry rintiini iinod in cojinw^lion .wi'li l-he wst^r 
HupjilMid li)' thi> Coiiipimy kIwII bp nindo and at nil liiui-H 
maintaincal W(it«r-tiiihl, and lie prtipt-rly (^ivureil iind ii-tni'i-il 
b) MHoli n [HisltioD that it niay bo tiwiMctod and ilcaiiwd. 
KTOTYtncli cxislinjC ciaUni. if aut alrwuly proridtd witli 
an MHrJciil "bill! lap," iinil ovrrj' bih^Ii tiitun< t'lBturri, 
■hall ho Tinmilwi with n sound and ouitsblp " ball-tap " 
of thu vulvi' kind for tho lidpl of watt'r. 

GoMXEsrr.— Dull Cbokj. — Tho b«HL ai« tlie uhoapMtIn Uio 

ond. Tho vnl<r« tihoutd bu alluwed to own tlif diuiiirtvr of 

tho 9catii)ic, iu ordn Lhiit a aiiiidl ntniu.'. ^u., mny bu uUuwvd 

I to p'*'** ('ho (ie»tiii||ir uritlivul biNMniiiiK' j'i'ttib'-'<l< wlik-li 

^fpdla tho MUiliog of tl)'> vnlrp. My <'V|y'niMiM< ia that 

»vk1vm oponing bcrisoTi tally aru better than tho»c wurking' 

TMliwiHy, for tn the fnirnOT iittlo bit* of »i>lld raatti<r can 

dr(>p diriTt from tlko aeatin^, whllMt iu vutie* witli vtrlicnl 

KvtiiiBi tlio BoUd subetaaco will drop on tho valvD, nod la 

\ hold xaav by the flidc« of Ui« outlet. 

Waste Pipes to be removed or convertad Into 
Warning Pipes. 

No. H. AV orrr/htf or u^*lt pift vth^r tSnn a " wanii"<i 
pip*"" tkttU hi ttUulitdf^ariy <i*ttTnt>iyflit4}tilh wotrrhylh* 
CoKpanf, Midtfm-0 tutk cttrfhic or " wu*tr jtift" tittinf at 



Ik* timt vhm thm ngutatimu nam* i»to oprntitm f&oS JW 
ivmowd, or at th* option q/ Ihf iVHUKnwr tMl Ar eoi*»wrlmt 
ittta an tficitnt " lewi^ttg pipt" iriMtn ficv <*trml«r ntoMit 
lint aftrr thr Ormptny thall halt jtmvi Ma oMUfitr of, or 
Uft at iht fiffmiif* in irbi>'A lufh eitUrn it litunle, a Httit* in 

CovaiKXT. — ThU is lathsr a gtiail UiIbk'. innainui^h a« 
tbooMiiiilj of wiurto* are beinfi rut oS which liuvu been 
fixed into the dnin^ aoil plp^" nnd iiii^h Itko, which, to *ay 
tho InaM. M not frood, from a aanitiity poial of riaw, Hany 
pluinlwUTt ruB iiwiiy with tlwi emiiieoiui Idya Lbut lltty imoit 
"ti.p up thr iTiid (if tlie wwiU.' pipu ami put iu a new 
wantiiiiC pi|i*-, but tbii in luit hi ; aiiiiply tut it uQ fnini 
the drain or other obji-ctioiial plm*, and rajinert tbiB tumo 
wnitj^ pipt' int'} yoiir avi-rtluw pipe tn diw'harf^ into Uio 

rn nir. Thiii u-it«t<i pipe may be K'tultrcA luieful for a 
Ltisiiijf jiijif fiJr I'liipljiii^ this <!l«l£-ni, and niair be fixed 
tn diu'biirK>- inti> an open }it«d. £(^.. but if thin U the OMa 
ynti will sDim liBM- Toiir m-ati-r niao on to yoil, if be 
niinnot t(ri. U> m» tliu ojnni end- In sikIi cumm you muat atop 
up tho end of your xtAndiri^ wiiuli* and ]>rorid0 a fmli 
overflow pip<>. 

Ai^pangcment of Warnlng-plpea. 

No. IS. Evriry "wnmliiK-pipu" sliaUbiplarad iumiiia 
aituatioii lui will lulmit of tlip dimiLarK^T uf uie vrat«r hotn 
i>ucli wuraiti|C-pi]>c bvinfr readily iUK.-crtaLiii0d by tlio ufficcn 
of thi- (\u«puny. And Ibp po«iti<)ii of aucb "waniinp. 
pijw'' ahuU »(it bp rhiLiiK«d without proviuuH nutlut' tu uuil 
apppovnl by the (iimpiitiy. 

CDiDtiutT.— Notinc. thii waniiii>,'*l>)p<' ■" takm fraiu tJiH 
old »amiiifr-pipoi llinl fnini wilrna liu. i>f Uio bip of 
ctHtorn, uid broanht to tli? hiuidlv of tlii.- puntp aa n t«ll* 
ttilf whi'ii thp niiin hi»" piuiijH'il •iiHii.ik'nt, but tho warning* 

tipv ill till? i-jiw> III pfiiiit bi of far grcatrt tmpartanRA. It ia 
(.ira RH an ariiHlov jiipn, and tnutjuul iif bi^iitf a small }in. 
plpp. It ahoiild b«< lit Inoxt Hiitmn timiw tlio Hi/it. if tha 
cialorn \a only auppUed witli a )io. main; nnd in pixipnrtion 
tu thi' siaa and pTNaur* of tho incomiiiR watvr, w nbould 
Ix.' tiio aiao 01 Um wamioK pip^- N-B.— I xpoko of 
wrinuiiK-pipn bninp taknt from tb* old wnminfr-pipp, aa 
Ihriueh it wa« not wml for pumjia nuw. tiie rcauoii btuiiu, 
that I hnvp flxod plnnty : but larinu in IxinUoii «) loiitf. una 
fancies tbi- Kood old rmintry work liaii all died iiut^ but 
happily it ha» not. 

Buried Ciatcrna prohibited. 
No. Id. No rintm Iniritil or t-xravatnl iu lliii f^ronnd 
bIibII \>r> iiHicl fur the utorupn or nrrpiiuii of wut4ir iiuptiliod 
hv tho Oaiupniiv, iiiil(<i« tlii' imp of autili (uatcm ■ball be 
allowed ia writin(f by tbp Ctimjmny, 

Butts prohibited. 
No. 17. .Vo hWtm mtptitrk vrilAoui a proper nuUtlic 

liniitf iMalt It Xrrv^lrr briruf/it tald tm J'vr tht tloraft of any 

tfattr tufpUtd iy m f^mpMtj/. 

OPHlinary Draw-Tap. 

Ifo. 18. No ilniw-tnp >>lin]! in ftitiirn bn f1xt<d unJeM llie 
nainr idiall bcnound aud juitabln uiid of tho "fcrcw down" 
kind. 

Ctoarwrt. — Thit is a wron^ idi>A, for tho aiinplo raaaoa 
that the aoiiev down coi^ki ar« onlr lurftd for hiKb ntMaaM 
work, or for plaetM vhtia thvrv \m nt li-wit. SOtL liead of 
water ; it tlii-y luv ukhI for lovpri^Mitrti woril, JOB oumot 
KTtthi-in tu run fital uitou^h. TTii-n^bi.'iiiiraoniaiiyCuniatot 
tho watvr to paw, to aaynotliiii^ about the numbor of tvilIB 

Suired to op«ti and eloM thc-m, hrtlf th« tdiuo people 
1 not troublo to uloae thtsn, u-hiUt, on tho otli>;T baud, 
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with the ffraiuid in eodc tJuire m no botlieir. If voItm 
miuit La iMed, wkr uOt iu» for Ime prrMtm tii«rk npiintf- 
i«tT«s, er ela» pusa-v&lvea with cup tontli'^. 

Dfaw'taps In connection with Stand- pi |>cft. 

Nci. IS. Evwy "druw-Uiy" Ui i^iiunecliun with *ny 
"vtuud luiw" IT oOiiT aiJiwrutiw iiutiiiilc uuy ilwrlliiiK- 
houw in a <.tjurt ur other Tjiii>lii.' pUiix-, U> KUpi'lj- any tiraiip 
<K nutnlK-r of bucIi ilw('li)ri^--lL(iU8(v*, hIihH I« Mt>mij luui 
MtAMHn, liViii. u( tij.f "wahiti.''|>terL<uUiF" Idnd. u.n.d Iw pro- 
Itnted lu fu M i]Oiuitil» (rum Injur; by Iroat., thi-ft, iir 
iiiiin'itivF. 

OjiuuwT. — I »ilif)utd litTP mmnrk Ihut yim rniwt jpt nlmnt 
thin jiih xtTV eiiiitiuuftly, 5i)r llii'.rf luu « ;iiini.liirr irf wiubi- 
plwrnnter (iirku ui Uii- iniirlii't, uMiic rcry fr"«ii whilrt 
othcra nri' iii^i4inn. Tin: bwt pliui in tii u|i]i]y t<i nx'h 
CoiupMiy fdT vhnit tlii.-y nlluw, uiid luukL- yuuncLf ritiht 
with ihoiii liwl- Vou w-l- IIh.- oliiiu«- at«t*r> a wiut«-prc-- 
WTDti-T pmOt, but Uiurt- art' Jimblt' viilm «Uiid JhiaU Ul llic 
miLrlmt wliidi luuww uvury puriMisu. They mu iiuulu lut 
diuwn Rt I'ig. 6*1B uud niiuply work ILku tht! duubla vnlvr 
dxtrnm brfore dtmnilicd. 

Gollors. Waterclosete, and Urinal» to havo 
Cistern*. 

No. 20. ETPty hiiilnr. iiriiiul, luiil wiiIiT-i^luwit, in wliiob 
mtor mpxilif^ by thi> (^nnpnny ix iii>nl (iitluT ttinii water* 
dUMots in wliirh hiuid-fluMiini; In i>mpti>yi>l}, nhidl, witiiin 
thrM monthn oiVr lhc«(i rv>fnljitioiiP> •.•mm- UiUi n|i)<niti<)n, 
bo iWTcd only tlirouKh u cistern, or m-rviot-box, and 
withAiit A utotj-pnolc, ivnclthnn- oliiill bo no diw'ft (loinmuni- 
i^ntian frcini the piptu u{ tlw Cimipuiiy to luiy lioilur. niiniil, 
or wntCT-cIanut. 

Watercloset AppaPAtus- 

Wo. 21. E»im- "wnttivl(ji*ct-i:j«l<rrn" or wiit*Tclt»et 
anvir.<c-bus hiTL'tiftiT filtml i>r fiviJ iii v'hi'*h wntiT auppliol 
by Itii' Cijmiinny u in im iiwyl, nh/iH hnv<i tin ifflr'innt tiibIo- 
prevciitjiiyiipiittritiw, Ml wiivrtniiiUid lu nul t.j lie riipHMp 
uf diHiili urging' Liuiiu tiliun tiro trT'lJatis <ii wnttir at eiiuli 
llu-li. 

Oqickeht. — Hcnut umply Htnlt* thitt tlip wnolo-pn^virut- 
■nirnppiuntiu sliull be uflk'icut itiidniuiit not bo cupablo of 
<li*L'liarK^iiK '<«"^' ''""' tw>> tt'iHont at fiiidb Hiiah Iw-hirb im 
tiragulToiuttoo«iiin]]}, Rwmlliinitii'tfvidi'nt iliiittiio Wnter 
C'uiupntiy'H jKin'or iji liniit«d tci Ibc wuriU (^i'IgdI, and In 
the ciuaiitlty onlv. They Bhould oko linvo dr4<TTnlued the 
diniuf otitJJL-t vulvo wntJnK, which dhonild bn at IcoAt Sin.. 
and with aut and LuiiiK to mntch. lb doc« not M.y auy- 
thuig u.b>>iil iJid Mi/d of the MutAm, niir nixi^ nf iMFvitci-bAk, 
but nort Itkcly thi' ponum t)iiil ilnnv up tliiH tdIo did nnt 
kiiow wh«t n ai'nii'i'.lxix wnx. Oni- lliiiiu in I'l'rtniii, it 1* 
nul R oldltTn. n<i Hnnc iM-[i]>lr ntr iiirtitird tii tJiiiik it i». 

Urinal Clatcrn Apparatua. 

No.SH. Every uritiiil-piiittim iti whirh whIct mipplird liy 
IIm Oonniunr la UMd. otlinr thun piil->li<' urlniil-rii'ti-m", or 
Obttnia AKnilcr ^ttsobml to Ibpm » w'tf-cUwiiiic appikrntua. 
■kolL IiBTV an cfflciont ** wiw^to-prcvrntin^" tippiinttiin. ho 
eDiutruct«d aa not to Iw capable of dwdkutKinK mtjiu tlion 
mm j^loD of wA.t«rnt <«iih Aiiali. 

Watercloset Down-pipes. 

No. 83, Erpjy "«h>wn.pipn " iKircoftwfctrdforthndi*. 
olurgv of wntjir into tho pnn or huiun of any wiiti^mloiu't 
Hhnll Ilbtii' .in inli^nnt diiuni'ti^ nf iiiit Vf— tlmn onu inch 
ami It quarlnr, nnd if of liwl. iduUl wugh nut Inn thiin 
niw poundjt to ovrvy UnmU yurd. 



CoiatBST— T3uH ta nut gtind, bacmm tha bright hu all 
to do with th'.' nUu of ihia pipe. For inatimoe, llM dOMl 
uMy )»' n iiry low oni.% not tfn. high; horo tbedMaantf 
sot bfl flxod Muh «jKingb for gwd Bu«hing. 8m iiM «< 
pipes nndpr hoa£ Proving CliiMtVluitliLiig, pom jn, wkan 
It myt that tbo hiMd (lowort) of wnlnr ^oold Iw 9fL, tlw 
htMil beiny till- f&U of wuttn- fruui cMt«m to am of 



wlu!:h in ft flfi. nluHct ruidil not bo man tfaau Ut. Uta; 
li(-i'<.^ n Uin, ur 2iu. pipe to matured. ^^^H 



Plpee supplying! Watcrclosets to oommunlcat« 
with Clst«rn only. 

Ko. 2i. Na pipa by vhicb watvr in aqiplicd by tb 
Company t« any '■waI^^rt■lo^«rt " nhall iinnuautiicmto irllb 
nny piirt of Htuth vnivtL'luMTL, ur trith any appazato* 
oonnouttid thtrowtth, Hxctpt Ihi- mTnic* ctttteru Ilii-nuf. 

tinuQUCT-— Thp eitoot of llii* flauwi ia thin, that yon 
ciiuntnrht nttnch the- (vnaiunuiiMttion-pipi* to a valn>. m 
undiT thi? fflMt, tc, hut tho wrLl't niuit ftriit tiow inU ■ 
ciitiini of iwnw kind, wL<tlior it ut a laj-^ loadmi omtoca 
raiuill wiist«prarcntiii^<iiitorn: it'MitlUhnaami%tr.«|ni yhr 
uumpnny. Onn ttiinff in <«niiiti, that th» water sboittd Imr 
iutu X largv ciiitora, to km.']) up the supply iu loun tbo ' 
Nliuiild be turned o9 for repurs. &o. 

Bath to bo without Overflow Pipe. 

No. "ifi, No bulh eupptifd witb wat«c by the 
ahull hnv* niiy vvcrflow " v.-iu-ti-.pipc," cXLVpt 
arninfji-d as to not lu a " warning- pi po." 

Bath Apparatus. 

Ko. 26. In every bath liereaftcr fitted or Axod the imtlft 
ahaJl be dlfltinot from, and unwiuiMlcd with, Uie inli>L or 
itkloto 1 and tho iulet or ioleta aiUHt be olaoed nu thai ibf 
orif;ri. or onflixw diall ho aboro tli» bini«Bt wntor kni ef 
the both. Tliff outlvt of Avcrry auoh hnui ttball Is provided 
with porfootly water -tJ^fht plnv, vnlvc, or «aclc. 

CountirT. — Thin i< a v«ry (rnod oIbomp n> f ar a« tbo Inlrti 
find waato jHpc. for nino'tciitli* of the batlio Ix-fmnt this Aiit 
nunc in were rimply fiitby, ao far aa mgHida tbu iobt ai^ 
wnHlii piiK-. 




Alteration of Fittlnga. 



tu tn" 



Nn. 27. No alh^rutiun Khali Ihi mudo In any ftttiii^ 
nonacctimi with tliu wijiply of wiitur by thp Owi' 
witliiiiit twu dnyn' praviutui ncitinr in writing 
C'lmiHiny. 

CoiutoT,— This tdioiild go toitbcr and ntat« that thr 
altflriktifiin miut Ik dmwn on p'4**'' and lodgvd wilb the 
Wntcr l^rnipxriy fur iipproval bufor* thn work it altowt^ to 
priNMivl. 1 )ir work hiiiiiiIlI aUn bo tiu^nttad bj their 
v>^pr>wtitijt>ivt> U3 it priiKi''''u"'«. be bavins power to at«p tba 
wrirknhmild it nut tw cjircird out noKiidinfr to thor ~ *~ 

drikicittK" atid spii:iii<.<atit>n. 



Waterway of Flttlngt. 



■ appron^ 



I7n. 28. Ezeept with ib-.> n-ritt^ wuttcnt of tbo eon- 
suinar,iia oooV. ferrule.', joiut, union, vBlvoorolhc* filthier, at 
thocoBiaBOf any "Miim]nunicaLiLm.pip«'."ahaUhavtawalar> 
way of iMHaroathiui dint of Hie " coiammuL-ntiiiu-pipii." 
•o that the wotorway from tho water in the diitrirt jajfn cr 
otiior "upply pipo ta ttio Conip«ny up to and tliiraaKh tha 
Htnp-raJvA prflvribed hv RogiilAtiui Ho. I'J, fthaU not ■■ 
■my pnrt hn of Inw ititw tlmn thutnf the '' oommiuiimtiaB' 
]>ip«'' i[JH>If, whirrb pipe nlinU not bo of Imb than a half- 
UKih bora in alt ita oouno. 



WATERWORKS ACTa 



378 



I 
I 



Weight of Lead Pipes havir^ open EndB. 
No. 2», All liwui "wAniirnf pipi.*" mhI ntliir l"«i pipM 
of whii-ih Iht' *nd» sroop-Mi, *o thut fcuilipirxw r.-mniit rnmain 
obuTLixl with natnr. may be of ihe iiAlKiwing mioimuEa 
■ ireitftib. UiBl in uj »av — 

Jiuck luik'tvuf (liuiioter) ... 8 lbs. pOT fOlA. 
It t> -■■ * •! 

1 fB If *•• 7 II 

CnsocEirr.— So far u icgnrda tUfl it in 1.11 ri ^ht : hat m eli« 

wiiminff pipa ia bIm aiiwerflow piiw, itoerlAlnly Hhoold b» 

, sntpurtioiKil to tlw >Lzo of tlio uinui y\j». fur what woiJd 

l^nttia 01! al m hiilf-incb pipe Willi, mj. auly oiiq iuch lieiid 

■tmlcr to tnko thu dtuthuw from a Wi UicUur Uitbl- 

ionrleriiicbbikll vulvcmnuiii); fuUbonundwr* wbUt liciJ 

Ibl j)iMliiH I f iK^liniM 'JMU. Toontond thnt tlii' UrifFHt 

ipfp**^'^ Is iwi fni*-nii»FtoT Ittrp" enoiiyli fnr *Tii»h wnrk, 

luic iivi-u fur H, liulf-iiim nuin pipe, (inpeoinlly if thcii's hs 

nw full to tho uvi-rfluw pljw. [a«i No. 73. pn^ 297.] 

Deflnltion of " Communloation-pipe." 
No. M. In thoMi pn^iatiuTut tfau birui "Cutiununiivitinn- 
pipA " •hKll niHUi thi! Tiipn which uUrrulu (rum tin- citntrirrt 
piue or o^or sufipl; ppe of tho Curowwiy up to Uiu "■»&>?• 
Tolve" proHiiboa ia tlio ntpUattun Nu. 13. 

Penalties. 

No. SI. Eftm p*rf»n uJtQ $haU u-U/vHy thUir, nfuM, or 
n^letl W Mmyly wilh, vrthM teif/iiHy Jo «p ratut to Ir dunt 
aiiy "ri, ntalltr, «■ lAiiiy, in e^MratunUin ^ lA^** lUyrtlulUint, 
or <n»y f«ri thrrt^, tJutU, fw «wy ttth ofm^, Iv baiU ti. a 



CaKUKMT. — Tlioro ahould ho a Uw on plumtutrt or nthnr* 
t1i»t ara tovivi iluinu *ciiiii[iini|t wtiric. vi/.. tbat thof BLoiild 
not be alluwnJ to ™iitmrt. or tit d't work in tho Cninpniiy'it 
dintriut fur twrtm muntlu, bihI if nfpiiii ivportcd bo be 
diflQueiliflcd* 

Authortaed OfTtcer may act for Company. 

No. 33. Wbore itndor tlie forDRoinff rfffuliitinuH au<r set 
is required or anthoriiud to !>« dt>iin \,y t)i# ('iinipan^. t^ 
tune may bo doiw on buluiU nf tlio Cumpuiy hy nn nuthor- 
iae<l ciffioer or •enraat uf tho Compiuiy, and n'bt>n> »\\Aat 
nwAi rttffuluiuiui luiy nutJce ia mitijivd to bo glvuu by thu 
Cumponr, th« Muao dull bo vuffictoitly iiuthoijtli»t«d if H 
he loffatsd by ui imthoFiaod offloor or eorvaat of tliu Com* 
piny. 

Exlstlnc Fittings. 

No. 33. All esUiay £Liiii)ni| whiiii ■hmll be eoond and 
offiuuil. ui'l an uot raquin-il Ui bo nimoTcd or ulicrvd 
utvW Uii— ' R^u-iiliitiuiu, aluUl bo dopiDod to ba prewribnl 
iittinpa luuif* Ilitt "MolropoU* Wttt«rAot, 1871." 

OoKiaiNT.^Tliiit i«f(<n to t3i» oU fittiiig» of bouaw 
«rhnr»the water hu boeaUd on and la ^mJ worldnir 
oidsr, bat whan theav flttinuit beoome defecting thoa it triO 
b* neoMury to coptace the old flttis^ witit tiiow pmnnba^ 
w that ia tuoo oil honaw will b>Te Inipravad flUiTifj;*. 
Tlicn in »o rooaoo why It M&not be done; wo have 
ftvcry Idnd vf wiMtO p^3V•I»t«^ TiUm>, eiiit(ib]« for ovciy 
aituaticia. 



WATERWORKS ACTS FOR SUPPLYING TOWNS WITH WATER. 



In Lliig part of my work on practicnl plumbing. I »Lall uuly refer to tho difT^^roiit Acta wbicl. 
ftre nseful to the plumber, when workiiig uiidtir Wat(3i? Cumpauioi!' Rules and 8uuh liko ; [or to print 
all the ptutB of tlJe Acta would be smply valueUsa, whilst tliose parta which concern the plumber will 
be foiiitd of great Tftlue when dealiiig with waterworks ijpople.uiid. if eairefully attended to, will oftcu 
save much time in soc^ltiDg tliat knowledge wliicli Ia luo uftou kept uway from tba goueral pnblis. Of 
coureo any of tho foUowtns? Acts may be had by applying to Mceers. Spottiswood© k Co., Qncon's 
Printers. HI, Chancery Lane, Loudon. I ehall, tliercfore. coinm'^oe at Clanse XXXV. of tho Act 
dated 23rd April, I8-17. Tlie Roman numiiers re/rr u> the ttitaiiar uf Ou Claute of tach Aet. nvd the jint 
ntanbtrt an tka numhen <if llu (.'taiu^t in thu imj itur/t fnr rtf*rau», ttitUjnnfi, tfe. SPECIAL ACTS, 
jt'<ern« (hd Act of ParHament obtaiiuUjur the ijiccial yovemiaij of each particufar Water Cvinpany, ami rath 
Compantf has ita own det^ 

ANNO DECIMO 



CAP, XVU. 
An Act for consolldatin!:; in one Act cortaiii Provisioua nsually contained In Acts authoTizmg tJie 
making of Waterworka for Bupplyiuf; Towns with Water. [23c(/ April, 1847-] 



Constant Supply of Water to be kept for 
Oomeatio Purposes at High Pressure. 

No. U. ZXXY. — " Tho Undertaken iliaU provide and 
kr«p in the PfpM Ui 1>« bud dnwn by t)u-cn a Supply of 
pur» and wholMunw Wntor, imfHdtint (or tbc domortio Vm 
nt all tha Inliabltuita of the Town or Diittriiil within tW 
Liuilta of the SptMrla-l Art [-^ih ii tho Ac^ uf the wattir 
wtupooj itnderwUohyoumaybc worldntc. wmqUiukiXC, 



paea 277], who. m hxroiiLtiftirr provided, riiaU bo ontitJod to 
dcinaad n Supply, and AaW bo willinK to pay Water Ilato 
Zsr ill* aana ; it»4 mrh iupyW ahull bti cotutButlr laid on 
At tmb a rTMnirc u* will mako Uir Wator r«ai.'l) thu top 
Story et the hif;bMt Haxuia* within th» *aud Liniiu, iinloMi 
it bo proridod by Ilia Spticiiil Ant ibnt tha Wnt4>r to bn 
■upplivd bytbo LodertiUMraiiMd nut \xt conilAuOy laid nn 
undi-r PnMMim ; and the Cndntnknn nhnll rnuiw Pipii> M 
be laid dowii and Wntor to be brooyht to crery Tiut of the 



8U 



WATERWORKS ACTS. 



Tuwu or DintiiiTt within the Limila of Uio Spei-ial Att 
wliervuiilu chiiv "hull Im rwiiiind by wi many Owiiur* ot 
Ouciiiiiiini of irmiMw in that Purt uf llir? Tctwri ur Dinl.riot, 
tU) that the aifKrcxnto Amuimt of W>tcr Ilata payikb-k' bf 
ttiitrn BiiniiiLlly at tlie KuU« nrjuMMtiLil in tlic hpccial A«t 
•hull be ii<it 1e!u thiin Un« Tf^nth I'art af thn Kxptn*!} of 
pTovidiiijf «iid tayiuic <luwu iim'li llpt-*: pruiiJud tlinl iii> 
inii:Ii KjiiuJHiliim niinU Ix' bJiuliiiK "» Ih'" I 'inlTit-ikurJi 
tiiili'»« !>nr;h C>wiiiT!> or Onaipiofn .ihiill jK^vcwlly rxL-uutt- nn 
A^TVciiicnt lundiiiK tUcuiiwIvc* tu iaki ouch Snjiply vt 
Wabrr for Thripp •iiciXTwivi' Wiori nl Icnat." [S«o clmiirn 
33 and 23 ni thu \VatcrvorkH Act of 18S], bLw (laimii 
38, 29, ami 31. uf tliu Wiit«nv-i>r)u Act, l^Tl, for tliu 
jiRMDribad llltingK.] 

Penalty Ton Nejjlect to lay Pipes tor Supply of 
Water for Domestic Use. Proviso. 

No. 311. XXXVT.— "If for Twenty- eifflit, Days aflcr 
DcDiuid Id Writing made to ibe UudtrUlH^ra. mul TtiuW 
ubUu of sa agnraaaeat Rtgaoil by micb Nunibiv uf Ovruvra 
or Oc«upior« m Aforcwtd, to Ultw ani pny fur a Supplv of 
WsMr for Thrno Y««.re or moiK. the Undcrtnkf^rH KhHll 
rafuK or aozlfiA to lay donn Pip«8 lu the IllHiiii>i>r litreiu- 
befon direotod, and to prorid« snob Supply ot Wntvt mt 
atoMeaid. or aa proridra by tlie Sjier.'iHl Afit. tliL-y ftliall 
forfeit tu oaoh of euoh Oira«n and Ooouptufti Ihu Auiuuut 
of Rut* wkioh b* wo<tld >« lUbltt to pay under nwti Affrrc- 
nipnt, nad aliin the fnrthor Sum o? Forty Shilling* for 
owwy Day during whirh they Hhall Tpfuw or iicgl.'"t to lay 
doim Buoh ripM, nr to provide bqcIi Supply ol Wst«r : 
IVovidod a1vnri(, tlinl Uic TTiidortakon sliuQ nut l>« tiutile 
to our Peaalty tor not mp(>lyin^ WaUir if tlio Waut of 
■uoh Supply ahwU BTiau from Ftoxt, (uiuauid Drvugbt, or 
other aaaraidablo Cauu or Adddent." 



Supply of Water to be kept for Cleansing Sewers. 
Drains, Jcc, and for other Public Purposes. 

No. S4. XXXVIl,— "III (ill thr ripi« to wliirli any 
Fin-I>lu|f nlinll be Hxcd the Uudfrtukers Bhall pr<;>ridc uiid 
k«ap oouBtaiitly luiij on. uhIoki pri'vtiittHl by Ftvjut, iiitiisiial 
Drought, or nthur uuuvuidubto Ac-'idiiit, or <!ariair no- 
Ofwiiiry Kt'piUn. a nufliiit-nt Suiiplyof WatiTfur llw fullcm-. 
in|r l*iir]m»c» ; (Unit in In nay.j for uliian»iii(,' Lbo fH.-«-flr>i and 
F>miii(i, for di-niiaiUK mid wnlcriii^ thr StTM^r.i, niid for 
■UppljinK IU17 Puljliii I'umpii, BiitltOi or W'lLidi-btiaKCF tlut 
miiy be (iitablinhtil for the- ft«« L'w? of tlif lubiil>it4Uils, Or 

paid (or out fif any I'Oor Uat«ii or Borouirh l^t<i« kricd 
witliiti itir limit* uf till) S|H.'<.'iu] Ai!t ; uiid nurh Supply 
Mhail ho proriiliM.1 at Hui^h HjlIc'm. ill Hur^h tjuatititi^u, and 
upon Miiiu TiTiiia and Condi tini is hji laay bo BATcod upou 
by tlv Tuwu CoiiunisBiuucTB and thv UndMtaaoni, or, in 
caae of DiBagrMUKrtil, >a «hjill W m'tttol iii Kii^lanU or 
Jrrlaiut by Tifo Jiuti«Ni, and iti SfeflriHil by th.C' Shnrvtr, 
uiilil in I'itliiw Caae aii IiiitjiMtup utiall liavu bwu ajijxiiiiliii, 
aud afUir thu AppuinUuunt of aath Innptxitiir, by tho 
Inupcutor Ml appiiiuted.'' 

Fire-plugs to bo placed near Manufactories, at 
Request, &c„ oT Owners. 

No, ST. VLI,— "The Undertaker* ihall, at tlioRuiveet 
and Eipuua. of tbe Uwiilt or Oucupior of uiiy Work ur 
Hiinufiu4ury uitiinlixl in any ^trMit ui wliii^li Ibcri' xhnll !><> 
a Pi)m of tlip lTndprtal«'r«, placn and tnnititaiii iti etliwtivn 
OrHor, a Fin?-plii^ (to ho imTd ouly for eitinifiiisliiiiir 
l''in-.i) iM iMuir us conveniently ninj' W to auch Work or 
Maijufoctory." 



Pipes to be kept charged and Water taken to ex- 
tinguish Fires without Charge. 

Kii. Sa. XC.ir.— "Tlie UDiltiitakent nhalt at atl Tliatt 
keap charK^d with wstor. under amuh Pmmuo ■> s ft hum hi. 
all tli«ir Pipi-" t<< w'iiicb I''irc-plu^ tkuU be fixed, miam 

iiruitiQtixl by Fr»Kt, unuimiiJ Diom^hl, or other aaaToidsUc 
'uuM xr .\i.'ciiji.<iit, or during ii[<c«»ws.ry RtrpiuTB, ud lAaB 
ulli>w ait IVrxiiiM Ht all Timoa to take ami uao inth WitN" 
for eitin^'uinUiu^ Ttzo, vithout nuk^ ComfwiMStioa Iw 
tbo aiuBiic.' ' 

Penalty for Refusal to fix. Ac, Fire plugs, or oc 
caslonal Failure of Supply of Water. 

No. 39. XLl n.— ' ' If, cxoupt vhax prvTcntcd aa afbn> 
aaid. thc^ Und^rl.ukoin iit'^lovt or ivfiuc to fix, nutlalaiD, or 
n-pair midh Fire-pliipi, or to fumiah to tb* Towa O-m- 
inistioiinra a sufBoieut Supply uf Wator for tlie pablk 
purpnMiH aforoaaid, upon auuh Titioh aa ahall lure boH 
airrrnd on or actlled aa afure-wid. or if. ojtnpt aa afoieMid, 
Ui«y iii.'Kl'^t't to keep their FipL-i chiirinHl under Mieh I'ns> 
■un> itM afonMsid. Or uc)ck-vt or rvfun to fuinjali te any 
Uwui^r cir OnrupiAr ontitlfMl iind^r thia or the Spooanl Act 
to nnMTivr a Siiimly rjf Wat*r duriu(f any Part of Uu) Tli»« 
for whii>h the Itatei for such Suiipiy havo bora naU or 
tnitilorml, thny nViall \k< liable to a Praalty of Tan ^uuda 
nud shnll lilio forfeit t« tlut Towu ConuniarioDeo^ andU 
cvi-ry iV-ntcin tmvinK piiid or bendeixnl Ibe 3tat«i, dui flnn 
of i'urty Wliillitijpi for {>tctt Day doriiiff whirl) .niA 
lUrfuwil ur hV)(limi Hhnll pontinuo aft<^r Notion in Wriliair 
aliull hni-C! bmoi )[ii-Bn to tbe Undertakoni of Urn Want <rf 
Sujiply." 



Pipes to be laid by the Undertaktiv. 






" And wilh riwpeot to th(. Commiuii.^atii'.ii Pipm to be litf" 
by the I'lideriakt-rn, be it tmuotMl u* f-tUows:'' 

Urdortahers to lay down Communication Pipes, 
on request of Occupier and with consent ef 
Owners In Houses of limited Value. (S*e No. 
4a and 43.) 

N... 40, XLIV.— "The rndertnkia* aliall, apoa tb* 
mnwflt of the Owtirr of aiiy l>wj;llinK Ki>nw la any Stnrt 
in which I'lpca i<haU hnvv Uktd laid duim by thvm, tba 
aiiiiunJ Vflluauf wliitJi Hhum; tdiall not vjLowd Ten PouiaU 
or upon Rotinmt of the 0(i<>upi<-r. with Uio Cuaamt ia 
WritniKof tho OwnprorTopiitpdUwnorof auyauchHoiM^ 
or of the A^nt of iu«h Ouriit<r. nnd upon IHymcnt « 
Tciidor of the Proportiuu of Walor Hato in i«)peat of meh 
Houw by Ihin or uia S|niuial Aot EDadf pnyable la ailTanai. 
Ijiy dijwn C(>iiLitiuiiii»iiiu.u Pipw nnd other aMcnaary Worln 
for thn impply of nunh Honae with W«t«r for dvau«tw or 
itiiifT Piirpoww. Hnd ahuU keep the aama in repair, aad 
t1ien.'Li[.>an the OwupitT uf aueh Houaa aliiiU be eiititlod Is 
havo It viilIlciiMit c^upply of Watu fur liiHdoinMtu JftncMM 
frotu till' ViidcnnkirM mid the Utiilirtakas mmy dSaiH 
tuz iUL'h I'ipi's uud Wurk?, iu addition to the Water Rate 
•uiOi r4>i>*L:iiiil<l(t itntiiiiil K<'iil an shnll be agnwl upon, nr in 
rjLW of Dinnii tt^. n^ fbnil lie acttlnl byauch InHptrlor m 
aft>ro*nid. vnivi n|ipoinI«d, and in ih? iiuiaiiliBMi aa abail in 
tnglauit oi Imlanii \i^ aelllnl by Tiro Jndrtims, and in 
S^^tflNat^ by tho Sbprifl ; and Hurh n-iit aball be ohatDfabb 
ciu and rcieOTt<abl« from Lh^ Oouupiir. »r. in Ua DcfanlC. 
from tho OwiiM' i.f anch Hoitu-, ut tho mine TliBCa and ta 
tbn BamoManniirM WfttoriUtTM: and Hu<ih I^]B«iuMlutbM 
W'irki ■hull not bo xutijixt Xi.> Di^trtoa or to thi> I^ndl«td'« 
riypiilhiy f.,r lt"iit. oor t.i bo takuo in Ku^iitJun waJfr 
any Piocch of a Court of Law or Juiaiiy. or uixkr i 
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Tint vj SequeittratJoD In Sankniptrj-, n^inst nidi OM-.upicr 
or asrnuisl Mijuh OwiUT, unloM hi' ilmU bovg bocmtnc- tho 
Prupricturiif llii'iuii'I I'iiH'oi mill Wwrka uiulcr tho tVoviskiia 
Ldruin-ultuT ooataiDDd. 



Penalty on UndertRkcrs fOr refusal to lay Com- 
munication Pipes- 

Nu. ■it, XLV.— " If u[«n mwU UBiiiont unci Coiii»tnt, 
aott upon TwjdiT or Pftyrimtit of rnj.-h lYiiivirtioii of Jiiit* 
HJ aforiiiaid, tho ITnilnrtnborn for S<-ri-ti Itiiys tii'vlcL't ot 
ictiuu! tu Uf down aurli nDmniiuiiiJillDii l'i)H!ii iir otlitr 
W'urks. thej ahoU bo linblo Ui ioHril Ui tho r<-mini aa 
makiuc auili Requeit tliB Biun ot Fivir Fciuidv, luid a 
JDrthrr Smu of Forty ShUHitf(ii lor every Dnydurinfj which 
iroch Bf-fuiml nr N(i(ch«-:t nhnll oontinnp e-lu^r Seven DftJ« 
from dio maluuK of auuh Huiuuct tuul Tuidur a« aiuro- 
mid." 



Undertakers to be at liberty to remove Pipes, 
and recovfii* expenses of Owners or Oocupfers. 
No greater- Sum to too recovered from Occupiers 
than Amount of Rent dwe. 

No. «. XLVL— *' If tho Ooeupier for lie Time being 
tib» HouM in wliich miv hucIi Cuitinimui.'AlIoii Plpce or 
fctT Worfca and Enjriim Miiill hiivr- bcvii luiJ tlown hy tlic 
^TTnilertoltcrB rrfiiw to pny for a Supply •>* WftU-r. «r if 
jiui'h II(iiiH> he unw«upl«l fir Twl>1ti> Mimlhw. thti TJniii-r- 
tukori may lii-riiA-iii! fnim th* Owner tlioriHif PavrtMiiit <if the 
Amntmt of the Prinnijiul Munuy iiivi-nltTl liy Uit-m in pro- 
vidiiig «nd InyiiiH dowii nuth L'oiiiiiiuiiiir«Uuii FipM end 
otlicr Wuihfl md EnKJn™ ; ■■""' 'f "i*''!! Ovrai-r, alter Tva 
Tiny*' Kodoo given to him hy flm I'lukTUlit-rs, ni'Kititt or 
rciuiw t« pBj auoh Plindpal lloneT, th« Undertakun niny 
auter tbo Uenaa and mnnvo cn>cli JHtwa and other Worki ■ 
Mud tbo BaUnee of nunh Prinuiptl Mtiney. ttfter dednotiog 
the Vuluc <if mcb Pipnut utiil utlur Woi-fai, with nil AlTuar 
of Kitit for •ocli riiKW sail Wnrks. nJuiU. in ilt-fuull. of Pbjt- 
mptit, be rw-'overnl, with tlw (xmIb iucurnil. trum tlie 
Owner (ir from Ui^ Oifcupio- for the Tiiiif liL-iiij; in tliu 
RiUQc Maiuiix ivi Wntsr liutiMi aiu dir(-nUsl by thid «r the 
Spwiiil \et to b« veooTcnd: PloTlded always, that iio 
ffnatti-r Sum ehdl be rseovend from any »ud1i Ocoupier 
tlian tbu Aiiiount of RmiI ftir ibc Tiiuo Itiiiijr owliiK_by 
him. nnleHS lie rcf uw Ui ilinanrcr Uiv Ai[i»uiit lyt lU'tit owiii^ 
by hitn : mid tliiil «'vcrT sooli Ootui'liir hIiiiII V 4iiliUoil Ui 
dcdm-t trtna the Amouiit of lU-nt r^yihl" *>y hini thn Rum 
no RN:<uvrn:<i from him, or irhioh ho ubiiU hare p&id un 
Demaiid." 



Owner to be at liberty to purchnae the Pipes, and 
Pipes to be luid by the Undertakers. 

No. 43. XLni— "Th^ OiiTicr or r(?[iutrd OwnM- of 
arir Ilntn* wiw-r* any "unh CiFUuniiiiiftiti'ni I'ijhw nr i.rtliur 
WorkM ulittU llfl^■<l Ikkti luid duvrn l>v Un- lindtrtuhpni may 
itt uny Tiroe p*y ofl the Ammtnt liii-ti dii« to llu^ TltidiT- 
tJiknni in r»peet at tho Cotit* at pni%idinK luid In^bi; dciwu 
NUib Fipeaand Work*, and all Kctit to that 'nmr du'_- iu 
rapvct tiuiKOft and thirnrupon buuIi Pipc4 and Wnrkd «tialL 
bmoBiB the Prapcrtf of nuiih Uvncr. luid uU tiirtbL>r KutiC 
in TMitMMit thereof nhuU womi to auunin to Uuduna- 
kora." 

Pipes to bo laid by the Inhabitants. 

"And witb wiUi. ri»pi.i:t lo tlic Ci>nunani<M)Lion Pima to 
be Irid by the InfaahilaiiU, be it onwud an followa :'' 



Power to Inhabitants to lay Service Pipes, giving 
the Undertakers Notice of the same. 

Kn. 11, XJ.VIII. — "Any OwiHf or 0<;inipL<>r <jf any 
nwniiinir Honsd .ir Part .>f n PwrllinK HniiM> wilhin tho 
iJmitM i-f till' ■'iiHTiitl AM wlm ilinll wihIi Id }ihvo Water 
frmn tbn Wiit«Twiirk« of thr ITrirtortflkcrH hroii([Iit iuU) tun 
Prnrni:*™. mill wim limli hnvn ptiid or Icni^ored to Out 
Undisrtftkt'r* thi' I'urti'in -^f Wsiit KhIo in r«spect uf nudi 
PrvDUNTu, by tbin or (liv Spci^iol Act dird^tdil t« ht> piiid iu 
adviuinc, may t>p<'n 1hr< (imiind b«twn<in t)in Pi]Hd i)^ the 
Unilcvinki'rs aitil iilo Prcmiiuw. hnvititr fin't nhtainoil the 
Consent of tho Owners uid Ownpii'r* of nurh Ground, and 
lay any Loadpn or nticr Pipe* frrmi «iirh Pixmiii«eii. to wim- 
mtinicnto with Uio Pipoe of tbe fndcrtAkcn. nuch Pipix to 
bo of a Simif(th and Untcriul to bo approved ut by 
tho UndoTbLitora [ano weight of Iriui pipiw, Cioum- 2 of 
}iagv iTU],<ir. iu ouw of I>isi)iitj>, tu Iv » lll<-d in h:<.flaiid iir 
Ireland by Two Juiliu!*; niid in iStoiland by tlm Shrritf, or 
in tnthur Cum far lite Iiu]Kwtur Iu U'ltppointiil an iifrnv- 
(laid: Pniridcd ttlwa;rH. that every auoh Uvmrr or Oncnpiir 

nhnli, lii'forr 111.' bc^ina to [ay any mob Pijit't K''"^ tn tlio 

UndurtiihcTfl Fourtt«a Dbtb' Notueof hi< Intt-titiiin tudo 
mi." [Sco C1aii>« 'J* of Waterworlu Aot. 186:'. imd ni™ 
CUuke 7 uf llip R^irulationi for Wutt^r PiiH^ of AnuiiKt, 
16*1, aant'lioiiL'd bv ttiL- Board uf Trade, and iniirkt-d Nn. 7, 
paire 270. nbiu nv ^it^. 37. Jiage STOi luid lUau the fulIuwinKi 
also Bi.<(9 Xu. 41^ pagi; 'J~ 
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Communication with the Pipes of the Undertakers 
to iie made under tlio Superintendence of their 
Surveyor. As to the settling or Disputes. 

No. if). XLIX. — " nrifriTT' sny Tipii in nirtdu to Miuniu- 
nlcnt/i with the Pipes* of tlic Uridci'tiikir*. thu IVrsou iu- 
touiHag to lay mob I'ipo ahall arivc Two Duya' Notiix' to tli-e 
Ucduiaken uf lUu Duy uuj }Iuur when etich Pipe in 
inlondrd tn bv Riado to nuiiiiiiiiiii''ji(v with thu Pipua of thi' 
V iid(-rtAk«n ; and ev«ry inoh PinoHhall be iMUBde to com- 
DiunU'aLte under the Supeiinlfuitenco and aecorilinff to th« 
Oirei'liena of the Surveyor or other OtBcer appuiiitwl for 
that Purpoao by thi^ UndcvtakGrs. nnleM auuh &urvin-Dr or 
Ofioer Jul to aticud al th«ninsinanticiiiedht thotoidNiitJuc : 
and in oaee of (U'y Ili»put« a* to the Ibnaer in which aiioh 
Pipe duU ht 10 mndti to ranunoninate, it shall io Ih^/.ihJ 
or Itvlmiid be aettled by Two Justicea. and in &rjtlaiiil by 
the Sheriff. ciT In either C«so by the lniipei)i«r to bi- n|i- 
IKiinIi>l >m aiortMaid." [Sec No, 7, pagu 270j. 

Sore of Service Pipes. 
No. 4ti. L. — •■ The Bore of any wii'ti Rpe aa laat afiira- 
said fthnll not rxceed tho jireivrriWii LiuuIa. iliuI wLitc nn 
Limit ahaU be pruHxibud It ahall uut <.'itie«i Half lui Iiiuh, 
ttzovpt with thu Cunwat of thu UudurtJilfont." 

Service Pipes may bo romoved after giving Notios 
of the aame. Penalty on removing Pipes without 
Notice. 

No, 47. LI.— " Any Porwm who fhiiU have laid down 
any Pijie or otJifT Work*, ur who *hiill liart lieoonm thu 
Prujirii^tur tb<.-r^>t. nisy rimii.ii'^ thi' •uiiiic, uftiq- hnviutr >in<t 
Kiieti Sla Day»' N'liiiw in Wriiiii^- to ihc Uiidrrtakena of 
luH lutcntiun bo to d<j, and uf th<.> Timo uf huuIi |irti]]ii9cd 
Rvtnovsl ; nivd imry HUi^h Pi.-nii.iii tdiall mukc Compvnoation 
lo the Undi-Ttakers for iiny Injury or Damage to thftr 
Pinoa iirW<irkt4 wbioh iiiaT be (nnaed l)y ni«h Bemoval: 
and «<tery Pvraijii wh'i Khali miuove any antih Pipe ur uthrr 
Wiirku witliuut Ki>h<iK Huoh Notice aa MorcaaJd bWu forfdt 
bu tltu TTuderttdumi a Sum not exMnUu^ FIts Pounda, orur 
and abvv« thv [)Hiiiiive wlii'di lii.> Tiiiiy lie foinid liable to 
pay In any Action ut lav, nt the Siiit'of the nnd«tt«l[«tB, 
for thi' Damnj^ done to their Pipea or Worts. ^' 
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to inhRbltanU to break up Pavements, 
giving Notice of same. 

So. U. Ij-H — " Afij- Biinli OaTKTdrOMTMiiinrinnTnwn 
•rbnakopwinupfauf till? rHVi<iii>iTii.iif any Stm-liimilinll Iw 
!■«■>■ II Uw P)pv«( tbr Li hil'-Ttnka'TK HDil IiIh Hi>ii«i>. Ruitd- 
By. iv t^MBiMB, Blid Miv CwKia* ur l>rtiiii rlirn-in. fur onj 
■M& I^IUM p H ■fcrauo, Mag m litt li- Duiiukq m nuj 
boi aaA naUif GiaRpenMti<ni for any IhiiiiA^ tlouo iu tJiv 
Kiwwitifpw oi ur Miw Woric ; Prandwl alwan tlut (irny 
NtcbOvurorCjMTi^eriloairisgtoliimiup UaoFavmuit 
u< M7 SifvH. ur any Sfwer or Dntin tliamB, ahull be 
anbfeei to tlip uune Kaeaaiilj of civiu previoiu Hotioe, 
■ualall tw MbjuDt tfi llie Mme OootrM, Hotriotlon, anij 
OUl({BtioiM in aad duriti^ tli" Titmo of hnwkiniir up ttw 
«MWS and kbo rrinstfliiu)f tlii' khjiw, and Ic ui« (Mm* 
PoMitiM for ■n)' l>cUy in iv^rd thmta, m Um Undar* 
Ukcfa ue iubjwt lu bjr vlnue of thU or tiM BiHual Act." 

Owners or Ocouplera entitled to demand a Supply 
of Water for domestic Purposes. 

LIU. — "Every Ovnior nnil Oi-iiupidr irf anj 
iS erfurtaf a DvoUing IIohm' williln tli* 
;.JfeHoiAl Act Hhnll. wb<.>ri lin h.v luid Mtch 

dRmb u sfuRMtld, luiil paid or Cvuduid tho 

WslcT Ball) iwTublu in loepevt thortof, aeocxdlng to iliu 
FntrUoDa of tliui and tlia Spcdjtl Aat, bo voBtlcd tu 
denuDil sad receive fruin tli«- Undntakora a aiiiGrioiit 
Ssihpjj cf WsUir tea- Uit domMtic Piirp««i." [In thu 
Clannliw Uio wliuki uf Uii! oouiiujnc<r'M nglit.] 

Protection of Water. 

And with ropiwt to Wa«t« or Miaiwo of WaWr enp- 
' by the Uiulcrlakcnt, ho it »iMOt«d bb foUowa :" 




^^ 




Porsons using the W&tftr to provide ClBterna and 
Cocks. Penalty for Neglect. 

i.Mj.LrV.— ■' Tf hj- OiP Siwiiol Aut it hv proviiW 
' Ut W fuppUnd \jy tho Umlerlskcrn iKHid not 

y laid on uiidur I'rwMirc, <«-prT P^rnon mijiplivd 

vith WatvFiJiall, when rwiuirod by thu t'tidcrtiikeni, pro- 
vid» a propOT Cint^rn In hold tlwi WubT wiUi wliicb he hImII 
lut HI) ituiiHlirit, with a Bnil mid Stcijt (.'cn-k. iu the J*ip«i 
brinKiiK 11"' AViitjT frnm ih'- WnrliB iif thn I ftidcrtalHTii Vi 
ruoli CiiiUrn, iiiul HlinU ki':i-ji mi'-h ('iAtcm, BtUt oiid Stoj) 
Cw^k ill f^oi)^ Rppnir, iw o« rffMtiuiUy t" prcvout tlio 
Wator from ruimin;; tn wiulo : uiiil lU vuw ^iiy niiub [MrtMon 
aball. wlii'ti n-ciuirrd \iy thu lliidrrliiJceni. ui'frkiot lo jir^jvido 
auoh L'i«(L"ni, Bull ur Stop Oxik;. ur lo kti-p tlip hoijii' in 
gfXKl lii-mir, thii ITudcrlakcim ninj* c:iit vtl tlie I'iiM.- ur tiini 
off the WotiTfrgm tlm I'ranUta tif stioli IVtbuu luitil Huub 
Cwtcm uiiil Ball and Utup Ctwk tiliaU bo piuvidvd uT K' 
pairul, 04 llic i'ii» may n«quirc." 

Penalty for tulTerIng Cistern, ito., to be out of 
re par r. 

Nr. fil. LV. — "Evi^TT pcrsoo supplied with Wal*T l>v 
Ul«L'tul)d-takrRi'!rll«HhidiBUtr>.-ruuy8tMili Cii-l'-ni, Pipii, Bull 
orSt»n>Oi»k l<i bi- out ■^f rc'palr, tt, thiil tli* Vi'aUr ™iipplii>il 
tnhiinbvtiMi t'ndurtalEcrHriliiLll tn.- wiLdod. iihall forfeit t>-tho 
L'ii(l>uitiiki'ni fur evor^ auuh OltMicn a Siuii not i-xuetHliii^f 
Fiiri; finuid*." 

Undertakers may repair Cisterns, &c.. and recover 
the Expenses. 

Nn, 62. IjVT. — "TIio irniliTtiikcri mtij- rfpniriiny miioli 
Cirtfm. ripr, Brill or fitw r.m^k, wi nn ti- riii'viiiit any mioIi 
Waiitc nf WntiTi and tiic Iilx]K'iii>r< of nucli lEvpuir iitinll hf 
lipoid U> them hy itm I'crH'ii w) all>>win^ the iiunio tv be 
out of repair, and maj be ivcoivcd a« DaniLgtta." 



Power to Surveyor employsd by Undertaker* te 
enter Houses to Inspect, ko. 

Ki>, .13. LVll. — "Ttih-SiirvvYurarniiyoUiorl'nrBoiiisodnr 
under CIm> Aiitliurity "( Hi" l.'nilprtakfra. mnj, hrtwn'n Ihv 
Hour* of Niut? of ihi- Clunk in tbi- F'iniKi'in Mod Four of 
tho Ctivc^k 111 thrt AftTTi'N-ii, culvr xnUf any floiiav or Pi^ 
rnUm (iippli.il vnlit Vfnti.-r by vLrtao of Ihia or the Sntoa] 
Act, in otrlur t<i ^xuniiuf! If Utcpu lie uity Warfo or MiauH 
of niinh WnU'r; and If buoIi Survi<yurur otlier Fenufi et 
any miaU Timo bo refiurO AilmlMonco into muh OweDbiif 
HoUBo or Pnauiiwa for Uu> PurpoK nforeasiil, or be ptv 
vented from maldng huoIi Exorainatioa a« atonmH, tlu 
Lrnd<!rts](M« nuy tiur off tha Wntar enppUed by them frwa 
aach HouM or other rrciulaee." 



Penalty for allowing Persons to use the Under- 
takers' Water. 

Nn. ftl. LVnr.— "Evtrv Ownnr or Occupiw of ur 
TmiMnOTit Hnppllod with \V*ta unAi-r thi* op Ibe R^nmid 
Act who ahatJ aupply tu any uUht I'lirwin or wufnUy 
pmnit liim to take auy Hur-li Watrr fram any Ctatem or 
ripv iu Bu<;liTeumiiiuit. utduanfiirt.hi'PurpOMtirfritliiiraiah- 
iiitf uuy Firu. ur uulaiB ho U; II IVrwn lupplird with watrrtiy 
tiiii I'lidi'H.^lt.'rB, and llie PipcB brlonffinjr to him l», w'tlh- 
nut )iU dtiuull. out of repair, uKall forfdt to tlui Uular- 
inkt'n far every auoli OSuuuo a tiiun not cxooudia^ fits 
riniudu," 

Penalty for taking the Undertakers' Water with. 
out Ag«eryi:6nt, 

No. &&. LIX. — " Erory I'i>nu)ii who, not boring sgnad 
ti:! bi> iau|>|>li(Ki with Wnbir hy llic L'iiiif«taket«, ahsQ Iski 
any Water fmni any K<!«crwir. WatiTtxnir**^ or OondiA 
bt-roiiiririir to tlio I'ndanahen. or any Pipo Icaiding tn a^ 
wich Ilwcrvoir, WatcrtuMo. or Ojuduit, or (ran any 
Ciat^rn or other like iluiT oiutaiiiiitir Wat<'r lielaBBinf la 
tho UiKlcrtiikvra, oth^x ttian tuch iia mnj- hare bMu pro* 
vidni fir the frrntuitiiua ITm of thi- Piililu*. nh^ tuvicn to 
thii I Jnilortjikiir* for t'Very aiioh Otiitno ii Hum not «XMed- 
iajf Ton rounda," 

Penalty for destroying Valves. Itc 
No. A6. LX. — " Evt^T^ Ptinun yrlwi shall -wilfully or 
mrulMMly bronk. injiuv, or upi-n uiiy Look. fVii-k, Vslro, 
Hpi". Wurk. or EnirUiu Imlunwiiij.' lo tliu irndertjikare. or 
•hall fliuJi or driivr oil Lhi; Wninr fmiu tlm KnHTToiiaer 
iitliiT irurks uf thiT Uud(*rl4\L'ri, or nlittU do nay otlur 

wilful At't wliiin'hy nuvh Wutrr uliniU l>? wnatod, i^mII 

forfeit to the Unil>>rtaki.''r<i for every mmh Olfdneo a Snsi 
III31 exooediug Five Pouiida." 

Water Rates. 

" And with renset te thi^ Pnrnu-nt and BcooTerr of 
the Wsbet Bstea, be it tosoh-d m f<^!l»«a : 

Rates to be payable according to the Annual 
Value of the Premises. 

N'o. &7. LXVin.— " Tho ^''atcrRAtiM, exoopt aa Weia- 
nftnr niid in tlw 8p«cl&I Aet mentioned ahnlJ he piUd by 
unit Ih< rMviverablo iroon tho rvraou iv(|iiirlujf, mMavinr, or 
iijuni; tlin nupplr uf Water, aud ahttU ba poyahln accoraing 
to the unnuid Value of thu Teueijimt supplied with Water. 
and if any Dt<pnlv «ri«t- on t<i iiiitiIi Value the aomc absU be 
d«t«rminod by Two JurtJcw." [8** Uauait :il «f W«;cr 
Act, tSGS, No. M, pa^ :tai.j 
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Whera 8«vQPal Houses supplied by One Pipe each 
to pay. 

No. 58. LXIX.— "WliMi Bt-veral Hoiuob or P.irbi of 
HniuiM in thu »«|HiTHtc OM'uputiuu ot ik\vh\1 Vt-nmua uni 
mipplied by One cninmnii Pijui, lUit (o-'vcnil OBrniTu cir 
Oiwnpjen m aufh Hoiuimot P«rM of Hi»im»i nhull ti^ linbla 
to tbe Payuittut ut Ibci twnie RalM fur tli« ?i>iiji|ily ul Wutor 
Na Lliej vault! hnvi.' tieen lUble lo It each ul hul'Ii wi-urnt 
Houawi or I'nrto of lloaam bad been »mi>i»lioJ with Walw 
from ttiu Wurks ut the UoderteJun b; a uepuxaUi pipe.*' 



Rato3 to be paid quartcrfy. 

No. S9. LXX.— "The R^t'>* ituill Im [wicl In lulvjtitco 
hy ei|ua1 quurbirly Pnymi'iiin. iti Kiinlanii ur iMaiul ut 
^.itrufMiu Z/i>v> ^'''''.V /'ujIt ilfl-ii'itmet /Aiy, ui<l .Viffuitlumf 

Ukd /^mnui, aTid tho Kimt Parmrint ohn]! Iw tniLdt) At tho 
TIno when thp Piiw by o-hi(ih tJin Wstor ix siipplied ia 
nude to conuniiniiJiic with the i'ii>cH of tho ITnilpiUkers, 
or *t the Time whi-n tlio i^)^T<^I■leut to tako WslcT from 
the Uudianalicn ia uLado." 



Parties giving Notice to diecontlnue Use of Water, 
or removing, to p«y to tho next Quarter Djiy. 

Nrt. flfl, I,XXI.— "Thc! <).'.ii|iii>r irf nnv nwdliuH 
Hciiue or Pivrt of a DurcUiiiK Hiiuw Iwbli- Ut llin rm-tiirnt 
o( «iy Wutcr Koto, who shuU Rii-c Nijticc of hi> Intontigig 
to duL-mitiiiiii^ tile l.'iHrcif thf* Wik1i.-ri>i)pplii<(l by tho Vuidtt' 
tukcn. or wliu hIiuII jvmovf frv'iu fiin DwcUinp tu'twivMt 
wiy Twn qiiartirr! y IJiiyn irf riiyinpiit, »lini! pay Uic Wiitrir 
Ratn ill ri'^jH-c^t uf mii^li DwiiIlmK Ilniriiie or I'nrC uf a 
"Dwiilliiii! [[<iii.li: fur llii- CiuitniT nidinir uii llip Qu>irt«rly 
Dnv of I'aj-Qicnt next after liiii iiiiittLu^ Uio aumu 'Or giriuif 
■uoh notioc." 



Ownera of HouB«a not exceeding jElO Rent to be 
liable to Water Rates. 

No. CI. LXXni.— ■■Thft Owncn of nil Dw«lliii(r 
JIouNt or I*u1« of X>wolliiiK ll'.<ti>-.i> •>viipi'>.l ns lU'ti'irattf 
Taiivmonl*, ttin kinmnl Vutiii' uf nhir-h HcmKi-o <>r iViii'- 
montH nhKll tiAt <ixnml tiin Sum of I'm I'nntiiln. ihiill )>(• 
liahla to tbo Pnymi'nt nf tlici Rati>ji ini'ti'iul uf Lho Oii-ii|)iiiM 
thereof: nnd tiit>roweTH ami IVivihiith hrrrin or In ihr 
Bpedel Act wintaiiioil tur the Itnnoviirj of Racoi fn>m 
Ooou]>Iers shall !« coii»tnio<I to npiily to tho Owtiriit of mtrh 
HouaM ukI TciitiTiiiiili; luid the I'erwiD reRiivinif llio 
Bent* ef eDynorih IInniipnrT<^unnimt an ufiiruuiid fmm the 
Oannier thereof, on his inni luvuunl. or lu Atfinl or 
BeeM*er for any Perfou i]it4>r«iiuxl thirrrm, ahill bo deemed 
tlw Owner of audi Uonao «r Tcnienicnt." 



Tenants under existing Leases to repay the Owner 




Kft. (12. LXXIII.— " I^ovithJ alwuyn, Thut wliim any 
' nhall pay anv Kitrh Itiiti* in nvjH'rt of iaiv ■ntc.-li 
iIiK llnii»(> or Fiiil of n DwrllinR tli>iiv wliiiih 11I11UI 
1w in thu OucupetiiiD uf any Tenant endrr any ^A-am! nr 
AgreemnU inaao|iriorto the {NUHiiir of the Sitoniol Act, 
•noh Tmsiit mhall n-nny to iho Ovnnr nil Suitu whioli nhoU 
he >o b^ htm peid auring lho ContiiiuRnee of *iuJi I<>iu«. 
imlaw it have bfcn agnod thni tho Owtinr ulioEl puy the 
"Wttear BstM In raapeot of nich Dn-elLJnR Hoiue or rut of 



KfTstorJ 



a Dvi'lUng Hutuo : end avtaj inioh Sum of M<nioy pnyahlo 
by the TcBuut te the Ovuor, undw the Prorlsiun V-Kln- 
before oouininud, may be nooreicd, if the same bo not puid 
upon Di«iuiiLil, an Airtnni of Runt rould be reooviiral mira 
tliii Ouuujijur by Qia «aid Oirnur." 



Rates, how to be recovered. 

No. ftfl. LXXIV.— "H anyPenmnsnppliwl with Water 
by tlio riidrrtaki.ni, or liable an horeie or hi tho Sfn.'ciBl 
Aft pp>vi.].?.l ti< piiy the Water Keto, tit-tflmt to \mr eiicii 
W«lor liulo lit iLiiy of the iiaifl Tini»it of PHyiiiiiot lliiTwif, 
tho liiidertiikL-r* ni*y «ti)]j tho WiiI<t from flr>wliii|r iiitollio 
Piiiiiitw^* in tiojiu^t of ivliii-h Hii4ih Rail.) Ifi pavHblo, by 
(luttiiiii ull lho 111"! U) xiidi I*rpmii>t:-i», or by «iii>h ^i-atui at 
tho UpJorlnhi-ni nhall think fil, anil miiy recuvL-r tho Ruto 
lUxc fmm such I'ltkio, if Ima then Twoetr Pounds, with 
tho Kipi-n».(<« of outtiuff off tho Watur aiid Cotita of reoorer- 
iitjf thH Uuto, in tho luunii BfitnncT an any DiunAgm for the 
ReMvory of wbinh no KpotTJal I'mvinJon i» tendonro rnoowr- 
nblo by tliiit or thn ISporiol Afit : or if the Rate so due 
luwount to Twrnty Poutida or upwflnln. tho Uuil^rtAkHn 
may Tcoorer thu tame, -mth tho Hxpcn«cit of cuttltiK off tbo 
Wuttr, by Action, in anyCourt of compoltait Juhjadicliou." 



Access to Speolal Act 

No. 01.— "And with rnqiecb to AoevM to the Special 
Act, bv it cnaotvd ua foUom" : 



Copies of Special Act to be kept by Undertakers 
In thetn Otftce and deposited with the Clerks 
of the Peace, &c,, and to be open to Inepeotion. 

XC— "Tho TTnaiTtakcn. shill ot uQ Timoe after the 
£xp{nkli«n of Six Mmith- uflor tho wMing a1 the 8p«ciiil 
Aot kcfp In their prin^-'lpd OlAett of Bnelnoei a Copy of the 
SpuoiiU Aut, priuteil by the Prlntera ti~> Hit Mnjt-nly [for 
thU Art ffo to tho Waternrorks OamiMtnv biiJ akL for Anr 
Sprnitl Anl, or apply to Spoltiswooilo uiid Co., AT, ClmncHiy 
Ijttuu, I/vudon], or suiud of tlit^ni, xuil *tiHll stlm witliiii tho 
8poi«o( Bich Six Moiithft d^iprwit in llii' riffi'-.i uf tin. ITlfrk 
of the PteiM! hi EixplatuI or Irfland. and of rhe Shpntf Clnk 
in firviland. of the Coiuiiy In whlirh the irnderiakiiisr is 
nituatcd, a Cupyof sUL-h ^porlnl Act so prtutcd as afoiFsiild; 
uail th« Niid Clork of tho I'ceoo and Shciill Clork chiUl 
Rx;dTCL and thtj oud tba Uwlotakure iwptKtively >faeU 
keep, the aaid Coplee of the Spoeiel AjA, end ihaU ^ow 
an P<a«onD<ntore»trd therein telniipccttheannie, and tnelcD 
KxlruLita or Cupios tlion>fn)in, in the like Mntiner and upon 
thn likn 'I'cmit, aiiil under tho IJko Penalty for Defniill, lis 
i« prciiridrd in die Oaso uf oerteln Plans and t^'tiiiiin liy an 
Art puHiird in tlie First Tear of the Rclgn of Ilcr ]dnjc#ty, 

intitlllod J™ jitl to tDiaptt Clf!" "f 'Ar /'<■«« for Ciniitlu* 
a*td other iVriDHi (* lake /A* VutUity n/ »mA hocumfiitt a» 
thalt ht Hwttlri to be drjiMtleiC iH(A f Ami uiidtr Ihr SUitding 
Ofdtri of titAtr Hmm qf J^iiamtnt." 



Penalty on Undertakers failing to keep or deposit 
such coplee- 

Nu, G.5. XCL — "If tho i;nilirlok.-r-. (ail to ht-op ot 
deposit any of tho Mkid Copies of tho Spwtal Art, nH bt'Tcin- 
hefoTO mentionod, thny dinll forfi-'it Twt.-iily Poiinil* for 
every fiwJi OfT.-nno, and Aim Kirn Pouudii lijr uwry Ikiy 
af lerwanlti dunng wliiob audi Copy shell nut tic so kept or 
depoMted." 
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Artcr tlio above Act bad boon in vrork somo years, aootbct wiis madt? on the lat otJvly, 16C3, 
entitled:— "An Act to muko bcttur IVovisina lespcclmg tho Supitly of Water to tLe M«tropolis, 1st 
July, ItiSS"; parta of which I shall quote, but only such parts as may bo of use to the plumDer: 



ANNO DECIMO QUINTO AND DECIMO SEXTO. 

VICTOKI^ EEGIN^. 



CAP. Lxxxrv. 

An Act to make lottcr Provision rospootUig the Bopply of Water to tho MetropoliB. 

[UtJult/. IHOS. 
For CUusus IX., X., XI. of tliu Act, mo pftgo 283, oe it vUl there iun»t in CMdt&K Mo. 1U. Cl&uw3a, o( 1881 Act. 



Provision Tot* Constant Supply of Water by avery 
Company. 

Nu. M. XV.— After thp Esplrattou of Five ToaN &uni 
this jmmUi^ of thia Ai-I, evtry Comjiauy Hhnll, •tilijio!! b> 
tlia ProviMions of the SiMvdal Act rclalinK tu mu-h Comjinny, 
prcmde and lunp, in uo Ulatriot Maliui vlruady kid ttuwn 
or benttnafttr to Iw Inid hj Iham, » KuuiUnt Supply "I 
pure and wholMonw Wntor mffldent for tht damaaliaVrnt 
of Uii> InhilMtuntB of all Uouaea (npitUod by ouoli Companjr, 
■t micJi PlMBun M will muku tho Watar reach Iha Top 
Story of IliD hlfbetit uf hucIi Huiim*, but uot tiituxxlliiir thm 

L«T«1 pneMlrilHid by Uli! Bjirrutl Aot of tturti CoRlpnliy: 
hoviiMd, tlist 119 Cvinpany iJuill lie t>ouiiil tu provide a, 
eoiutaiit Supply of Wator to any IH»lri>-i M.ijn imtil i-Vmr 
KfUui of too Uwnon or l.)ocnpicr> of Uii- llonu'iinn meh 
Stun *luUI by Writing; tmilor lluir IIiihiIh hnva mjiitml 
•uoll Conipwiy to proriili! mwh FSitjipIy. imr nviii iiihui mirh 
Xl«|iiiaition, Id cuae it am Ijl- rtliovni by nay f'nrniijiny 
objcotiiiig' to tba tuniu Uint tn»iv thnn (Jnr Fifth of Uio 
llouMiit on wiph Mnin are not ru[iplict] with I'ipctii Cciclu, 
CictnniR. Bftu1iini.>i7, etid jlmingonimt* o( nil Kin<lii tor 
the Reocptian ana Dulntiuti'iii uf Watvr, cunKtniotcd 
nnonnlin^ to the n-^ulatiuuu prwuribml by tint Sixninl Art 
or by lliM Act, or m-kiuli »uy duajmay, witii thi- Appniviil 
«f tbo Board of IWlo, may from Tiinc bi Timo autjui in 
that B«h*lf : aud nfldT sny au^li R4.i|iii>itioa u afoToaaid 
ahall have been AeHveKA la thu Coinpaiiy, it dhall bo 
lawful (or tho Surrey ur, or luiy other I'lirwin aotinp iincUv 
tho Authnrlty of die Cuinptiur, luriwiaui ihn llfnin of NiT.o 
of tbo Clock in till' Fumaciciniinil Fmir of thu I1i>r:k in the 
Aftenioan, to L'utor iiito uny lIimM-or Kini«.« tiu twih 
Uiatriut Main, in unlvr t(> ttscortuin wholhur tho PJ[>CB, 
Cook*, CUt«nu, and Mudiiucry of iiu'li IIiruMT uul Honiw* 
Mn wo Oolutniot«d na sfutyvuid; nn<l prnndnl iiluii thrit ntiT 
Oompany may, with Ihu (.'uiiiutiiI i>f llm R,mni of Trtdo. 
nufwitid (ho givbig uf aucJi crniat/mt Siipnlir. or uivif ^^p 
BBiBO ia aucceasiuu tu the ibvitjiI Diimrt^ot ^in'K Cumpririy 
at to auy I'arta of suvk Diamntji iif mnj bn fouiiil lo W 
oonvetiiont; ocd pro»Hd<-a thut il (Jiiill bu lawful for lliu 
Company, after duo Notice, lo alu^Uiin fniiti oiiti^ilyiiinc, or 
to cut oS tlw Coininuniaatioii Ftppa. and witodrav' th« 
Supply at Water from an; Hotuvwhiirnctf tho Pipes. Cocks. 
Ci«lcni«, Uachinrrr, nr ArnKunmonta aa nfoniaald, ahtLll 
u'-t W in ooufunnitv with »qoh Rl^:iiLUiaiu : Prorlddd, thai 
ni^thiT tlw A'™* W'nif-rwnrks Company nor tho IlmmpHrttJ 
Water •mirku CiimiMiriy ihall boroquirao togiremch aapply 



at ouy Huiufbt «XM«dii)^ Onn hiuidn<l and dglity F«< 
alvive ?Vi<<>;v Hi^h-u-iitfir Uark, nor tbo jKmI iia J ia 
WaltTWorkj* Coitip-iny Iw- rnquirvd to giT* mctl Mtpplj at 
any Height «i<.'<i«liii(; Vorty Vitl abovo tlia Lonlot dia 
I'liVL'uiMit auanal the [\imt at vlUclt audi Supply tdnQ be 

IVqUlTttl. 

[Ht^rt, tn> »^-hcdaloB of ttui Water Aot of IBTl.whkfc 

rum iwfciUoH'H:] 

No. 07. ScsEDinjE B. Tdrtt of tho Mctrvpvlt* Wattr 
Aot, l&ii, whiuh uru rvfumd to in Bovtioa i tii tho (ncv- 
l^iiii; A"rt, vu, : — 

So«tJon 16, «xiM:pt «a tnll'^>l thonof m praaeribv At 
huhfit at whicli tho Kuiit Walenrorha Cwnjuanj and iW 
HaitL Iji)iic1i)ii \V'iiii--ririirkj CoiuEiany aia mpacdToly n)< 
quirul L> hTivi. thuir supply, aeutiuiis 19 to 22, both JnallHtra, 
aud ncotiuu 27. 

Penalty for Non-Comptlanco with the Provlalons 
of tho Act. 

"Ho. 88. XVI. — Any Company trhicA ahall violato, 
refuHo. ur ci'i^lwt to iviniptv with any of Hw prarbdana 
lieTT'iTilnTfiTFu oniiUiiii'J nlitill fiir(i*it to Ilor MaJMly the Saa 
of Two hiititlriKl I'lxiiiili. and l4L(^ further Sum at Ona 
huiiilmt rouiiJa for fvvry Mouth duriiiu wbii'h thoy alMO 
ciaitiiiue to violuto or U> n.-dua; or ni-|cWt to i.'<»ln^y with 
iLi- *amo aflitr thoy thuU hnvc iw<:ir(J Notion in WTritine 
fruin iho Koiinl of TTtiilu to diMontlDiu) anch VioIalUHi, 
But luni, or No^Iout aa afuresaiiL 

Map of underground Works of tho Company to 
be made, and kept at principal Office of each 
Company, and bo opon to Inspection. 

No. fiO. XVII. — Every Company *hal], withui Ona 
Vtvir afl«r the [Kiuiuir of Ibi* A<'I, ivktita* u Ifnp to bo nuda 
of iJiu DinUiui tvilliiii widuh any Ujiiaaor I>Mtrict Uaiaa 
tliall luivu bvL-u Laid down or fonavd by thvm vu a Sl-mIv 
ti-it liwit lliun 8ix Inoba* Ut a Uilo, and •hall rauan in be 
markod th«twni tho Comae and Sttualinin of all t<itiiiiii|i 
Maiitt and DSatrict Uain*, and st%H. within Six Mnntlw 
from tbo maUng of any AJtoratlnu or Additiauai oaaao tbit 
aald Mapa to bo from Thna to Tima eomrtad. Hd mcb 
Addllfaw mado tborato at ma^ ahow tho liaa and aHuaUf 
at aQ auoh Uaiiu and Di*tnct Haina [bcro read ditbricl 
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pipM. MO (cctiuD 49, Wnb^ Act, 1871], u 111115 be Uii] down 
or funned by tfaum favm Tiiuo to Time after tUo immm of 
UiM Art; sad amk Map ur » Cop; Uioroof, with the Dal« 
upreModllMmMtof tfLelutttmowlmtluiwunoahiiU bin 
beon n MRCOtad u wttaeaaSA, duQ ba k«j>t in thi> pnucipsl 
Officio of ouli ODmpftnjr, aniahalltn iijMa tatho ItMiM-ctian 
of all ForiEiDit mlin.iitu] in Cbo anmo wit^iin Uio oaid 
DiBtriot, will) nhikll bo ub Ubcny to uko Ctfl>iva of or 
SxtiuoU fioia tiw «uno. 

Companloato furnish Particulars of District Mains 
when required. 

No. 70, XVilL— Evwy Cnminui)- 00 tlie AmilicAtiuin 
of Kir Penon inDplied witli WnU-r by wiiih Cuinuanj, 
dudi nmiUl to Koah Poraon the Partiuuliirs uf >tiv DiHlrict 
Main [liOT* nad dicbrkt mptm, ks Hoctiou i9, '^ ntcr Art, 
lB7t] ttan whidi »iuJi I'onHm i^ r<u[>[-Liiil, togodur with 
tbt Vume* of ^n KtmlA tJitT>ut;li wliiuk toA IXatrlot 
Hain [faero md didtri'it I'iiH", wxi upctiuii 49, WiUr Act. 
1871] pMaea, and Uie Cotanumconiuiit and XonnUiAtfoa 



I 



BOBPd of Trada may direat Prosecutions to en- 
force Provislona of Aots. 

No. 71. XX. - Whi-D'p^fr it (ball ftjijMHir to tLe Board 
of Trstlc that luiy of thv Vrvvinivtm of uiin Att have boen 
vIo1b1(^, ur liHVL- not hn-ii KuiupUvil witli 011 tliu I'nTt uf nii)' 
Cuuipnuy, or ilmt imv Cuinjuiiiy La.i iitkO or U autin);; In a 
Slaiuier unuullit^ki'd bj Uio Pnivifiutiii of tliis Act. aJid jb 

Itlull kiwi «|i|ivnr t» thr wiiil Ii->4nl •>( Tniflf tliu.t it would 

Iw for tho public Advantnifi]- thnt tli-> CoinpnTir ahould ba 
imtnined from ho ttrlint;. ttiu suid Board of TTiido ah*ll 
certify the aaiaelo litr Jtujci'l) '« Altunitv GpuBtnJ, and 
thereupuu the aiiiit AWjirniTV tii-ni-nil shiiil pmcrtil by 
lufunnutjoii, or by AiHioti. Ililt, l^iiiit, Siiit at Luir ur In 
Jiiuity. or otlitT li'gnl I'roMf lius, as thu CutK' muy tvijuiiv, 
to nooTor any P««ialtioa whiob 0i>y ha«o been iscimod, or 
aU]ii>rwbe la enfoieo tbs Atte FmamMtet of Orn miIiI 
Pmtlaioiu: and in «ub tho Defstilt of Uw Cmnpaiiv «HaU 
■xniriat In ttu! Conuniwtanofaoino Actor Acta uuuudiurixcd 
by Imit, tbtm the nold Attotnnr Oonenl. upmi nvfiving 
•ucfaCcrtifi<«tva«>foRMud, alwU pToovcd by SuiliuEijuity 
or ao^fa other li>gal Itooeedlrit a* the Kiktun- of thr Ciuo 
may rc(]uin>, to obtain n InJiuuHion or Order (vlilrli tlio 
Jnagv in Kiiiutv. or othor Jiidi^i* to whom tho Api'lliMtinu 
ia nude, shall m aultioritMl and rt^]uirrd to^ntil. if hu 
ahall bn of oniaioa iliiit tliu \v^ or Aui« «I i.lif CoiiijMuiy 
GMa|iIaininl of isot vu uob ttutUuriu^ by Liiwi, lu ruiUuiu 
tho CciTnpAiiy from Hctiufr iti m^itli diffpil ^lutiin'r, or to 
givp midi olhor ficlluf aa thv Nature of Uio Caa« miiy 
rtquire. 

Proseoutlons to be under the Sanction of Board 
of Trade and wltliin One Year after tliu OfTetice. 

Ko. (3. XXI. — Nu HUidi r'MtilicaCt' annfunwuid iJiaU t>u 
^Ton by the nid BiMid of Tradu until Twi-utyimn Thiyn 
MiUx Otwr ehaU hav« f^reu Nuttuu to thu Corapaay nKubVt 
or in fclation Ui wliom they iJull intcocl to ip-ve vuch 
Ortiilntoof thpir Intention to ^vc «ii«h CcrtiAnatr; and 
no Prooordinir* ahni] h« oonuneunMl umU-r tht' Autliurity 
of thn Hriid Itoard iif Tradn eiwiit wilhui Oiio I'oor afU* 
ttu olfOTicc aluill bttvebccu uomiiuttud. 

Cisterns to be supplied with proper Ballcocfct or 

otiier Apparatus, 

No. 73. XXU.— WbimpTor Walrr Bhal] bn ennrtantly 
laid on under Pruwuru in any DiHlriri llaiii, ovpiy Vrrsun 



siLppli«<l vrltL Water undi-r PrrHRun hv sn^ Oempuiy 
bhrouKh auch Uaia shall, whou recitdnd ny tho Cinnpaay. 
providn a propor Oatarn or other Reoeptac^ for tho Water 
with which he shall ho m rapplJcd, with an offioiMit Ball- 
enok or othpf likn App«TBtiu: and If aujr Ciatam or nthc-r 
R(icwjiUr.lo Rupptii<d with Wator \iBAa Pnmnim duiU I* 
provided with or havo any Ovcrfiott Sptiut, MTnutn Pipe, or 
othDt Uouu or Cantriwica Jnuiiwliatriy conocri«d or 
Gnp»Un of botng luod thcrawith to eaiiy o|f the Watfr 
frutn Bituh Qatcni or Racwntaele, mtc^ I'enon ahaD be 
luund tu give Nntioo to tae Company «^ trtny miiJt 
Owirflow Sjntiil. Wutf) PipP, or othw HiMnaurcuntriTanw 
and of thr Sltuntiau thoruof; and wtiulht.'r miuh Nottoo 
ahikll have bcuu triTcn or not, thu Survt-yor or say othat 
IVrHMi octinx undor tho authority of tlia Cunipony may, 
batwrca thu Hours of Nino of tho Cnook in tbo Vonino(« 
utid Fuiu- uf th* Glodi in tin Aftomoon, ontor into any 
IIdubp ill ordor tu examine if tlMic benuy Waatu, HiauaPi 
»r uiiilito Conaumptioai of Water by meaiu of any Over- 
flow Spout, Waat« ^pe> or otliar Blaana or ContriviiDoo; 
iiad in cjuo any cuoh Wuto, Kinua, ortmdue Cunniiinftion 
of Water ahoIL br found to «xi«t, or dhnll be di.i-iTit.ij likely 
til u.'our fmin tho tiwt of any auch Orrrflow 8pout, Wiuin 
PijH-. ur otlior Ueanii or Contri*aDa>, il ahull bv lawful for 
KUiIi Siirvi-vor nr othrr Pcnnn to iri*o Notice Ui iJie I'ltruin 
wi MUpplicd with WntiT, ritlii;r to rcfiiiir and amrnd in* to 
rnmnvs nuoh OvcrlLiiw Hjiout, Waftv E'ipo, or other Hoana 
or Contrivanoc: nnd if thi* uuni^ shall not be forthwith n- 
wited and oiuundL'd, or rvuiun-d. in aocoidanc« with «uch 
Noticv. il HtiJill lie liiwful iiiT tho Comjinny inuoediutHy 
theriMftiT V) turti olf the H'ulvr frron ihi? IfiiUKe. and to 
OMUK) to euppEy thu boiuu with Water. £Sco Nu. 28, page 
273.1 

Cisterns. Closets, and Batlis to be so constructed 
as to prevent Waste or tho Flow or Return of 
impure Matter Into the Mains, &c, 
Nu. 74. XXIII. — EvvTv Cig±em ur olhnr RonoptaoU ftw 
Walt-r, and uvi-rv (.'l(i«rl, ttiil.twn. luid |iririit« Bath whloh 
Hhall In! auppliiif with Waur by iiriy rompiuiy, nbull be mi 
oonalruotul mid iiiuhI 0.1 flti^ctiially tu jin.i^'pnl tho Waatv, 
Uimtae, or uoduo Ciinmuiij>ti»ii of WatfT, aud thi- l-lciw or 
IMam of foul Air or othor rnjummi! or im^uro Matter into 
tho Miiiiia or PipiM I'f Ihu Ciiin|iii[iv, ur into nny Piiii* 
CoiiUM:t«<l or L'oiimitiliii'aliii;; llii<ivw-il)i ; ncd tiotwilbtLtmi'l- 
injr aiiylbiii|r iu "Tlif Wult-rwork" (.Iiiuhtb Art, tM<7," iir 
in ihi* Act ixiutaliit'd, uu (.iiinixiny 'luill be Iiouiii] tir> .iiiiiply 
WiiUt into luiy CJMl<.-ni <>r iitbiT Un-i-placlc (or WjiIvlt, 
CiMet, 8oil-|utn, or Jirivalo Bath, whiuh ehsll not bv m> 
conrirudted and uacd. 

Reatrtotlng Communication with Pipes of the 
Company. 
No. 7S. XXTV. — No Person khnll iTiiiko or lav down, or 
ponnit to be nuido or laid do-m, uuy 1*100 or otW Hnutn 
or Ccatriranco for laldotr, tiniujc, or ootaiaing- Water lo 
oomtnunioate with any Pipe or Appamtuii codiTiiylvd with 
imy of t)iQ HainN or I^ipot of any CanpAnr withuitt 
Riring auiih Kottca, and nxoiqit nndorauoh SaperUileiidtmuti 
and aoomdinic to nmh Direction aa ia croriocd by "'Plie 
Watcnnirlai ClatuKn Act, lAi*," wiu rMpeot b> the 
Conunutucation Hpca to be hiid by the Inbabitanls. [See 
No. It, pa{^'i75.y 

Water may be cuC off in certain Cases. 

No, TU. XXV.— If any Pttwn aiipplifd wiili Walw by 
any ComfBttv nb all wilfully do or cauar to bo dene any Al-i^ 
Uattor, or IhinK tu contrarcntJon of the ProHriona uf 
thin Act, or of the Bpctfial Act rolatin^c to surh Cdupnnv, 
or uf any Act incoTperatcd thnrewiui, or ehnll wilftilly 
omit or ni'^'lct't to du any Mutter or Thinjr which under 
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•ul^h PrnvUKUiit iiiy;)it In ho dnnn tor thu PTi>VMil)i>n nf Lhi 
WiMto, MJAiirv. or iinilrin Coritiiinptiiiii, nrthr ConUinii nation 
of tl[Q Wnli-T of Ihr rflmpany. it "hail l>i> iiiwfiil for the 
C'<)tii|jaiiy Ui mm off the Wntcr mipplird by thrm tn mch 
Pcrom. uuil to couw to aunpW *uoh t'cnna niUi Witt«r, 
iiui alnu t4 reuovvr fruia ffucn Ponon by Antion or Suit in 
anj CoiiFl el oi>nip<tti-iit Juri*(Iii:ticin th» Amount of tiny 
Loas, Ddtnagci, ot Injury whinh tiu^h Otnpiiny mav 
mtftnin by in«Ai)« or in (iQii«miiftic'o of any itiiuh Act 
Matter, nr Thintc at nfnrrwiiil, or of any tiu«h wilful 
OtoiHion or Nf^leot ns aforcnaid. 

Regulations to be made with Approval or Boar>d 
of Trade, 

Ko. "7. XXVT.— ]t ehall bo Jnwful titr nny Ootnp*iiy 
trvta Time to Titiie. wUli tho AjiprovnJ ot tho Uoaid of 
IVudi', to mnke Nii^-h Ko)(ulnliona iu> ahnll Iw noisMuty or 
oxnodtcnt for tbp PiufMiM of prvnrontiiig tlui Wiuta or 
Vimiso oi Wnii>r, anil thimdii, nnwiiiiit ottujr t)iii)i:r". I» 
prMcrilie thf Sij:f, Nataro, and Rtnmirth of tlio Fiyp.\ 
Coc)w. Cistnmn, and nthiiir Apjiarnttm In bp uimkI. nml !■) 
inl«rdii:t liny Arronifi'mcnt*, luui tlio U*.' "f any I'ip*"', 
Oonlu, I'iiilomi, ot othta- Apjmmtii'. whiuh may tiftsd to 
minh Wnatc or Utmue ttt nUttmudii. [Sw No. 100, pagn '2^^.] 

PSPiKh Ofnc<;rB, with Consent of Veatry, may ro- 
quire Inhabitants to procure Supply of Water. 

No. "8. XXVII. — If it uppeur U' tho CbiiirhwarilLinit 
ftnJ OvOTiwcrs of the I'tnie of nay Piirish that miy ilotiMi 
in fluch Pariah U without n propor Supply of Wator, a.iiil 



that nil nnniinl Supply «aii bo (umi>4ir>l thcivto ^T ^ 
CoiDpnny at n rnl« not Mc««ding ThioepeiiDD ptr 'Wetk, 
oanfoimnbly with the Scale of Raten aulhorUed lo be 
chamrcd by mdi ConipMiy, alter makUv the AUov&aoe of 
TwDitty i>fr Oml. tuminaficr Tnentlouea, ths mU Qumli- 
wftrdcu) and UTer»M«a ah&U, witii the C oa tm t ot the 
VMlry i>f lhi> (Laid Pariah, giv« Notios in Writia^ to the 
Owner nr nnrnpirr nf aac^ Hoiue, nqnitiiia him within 
a Timn apnaifiud Uicreln to obtain nudt nipply, uul do aU 
lunh Work* na may bo nmeaHry for that Piuikim: uid If 
niirli Nottoo bo not complied wi^ the taHA Cbutdiwuikn* 
and OvviKMn *ball, witli tho CooKat tJonmii, do iadt 
Worku, and roaovnr tho KzpmaM inoimvd bon rank 
Ownrr. iti likd MantiiT and vith th« **»• l U roadtaa tot 
N<iii]inyiii»iit. im ILiUm for iho Miiintenaiic* of the POcr 
am by Ijiinr rr<i-nTprnb1i> in «i]oti Pariah ; and the OotnpuiT 
ahall, upon thci no^uii'itiQn of the nniil Churchwanlenn am 
Otctmom of thiT Piii>r, nupply with Wntor auda Bouaa cr 
lIuiuiMi; and th» llaton for HUi:h i^iipiilr of auob Huiu* or 
HoiiiuH, not nXRor^in^ in th4> whn]» ThrvopfliM Ofr Wevk 
tnr any <>nii> nich IfmiMi, aball bo dim and payable hj ths 
fain Ownrr, nnd ahall b^ ri>rnvi>mblR by the Conpany aa If 
siirh (Iwiirr liiu] rnrtTneicd with cho Company fur the 
Supply of Kiii<:h Wut^r, aud upon anoh iwymcat the 
CiiFiifiony iibnil tQiikfi on AUriwnnm ot Timnty p-r (iryl.; 
and for th« I'q.rpoimi aforesaid tho Pi»ikon liw" th» Tbna 
bciiift rv[H<iviii)f Ibn liiii^linuit <if any nunh Hoom h 
nfiin^ud, wluthor ini hi* own Amnunt or na Agent or 
TWiitiv for any othor PuTmn. or who wrmld ki re«tilTe the 
■amc if tush Uouao were let at n liockrcBti skaU be 
dcomed to bo tho Owti«r of such Uouac. 



After tlic Act of 1862 follows lliis short Waterworks Act of 28tb of July. 1863. 

ANNO VICESIMO SEPTO AND VICESIMO SEPTIMO. 

VICTOEI^ EEGINiE. 



CAP. xcm. 



An Act for conBolidatirg in One Act certain Provisions froqnently inscrtod in Acts roUting 

\Viitcrworks. 



Siipr>ly for other than Domeetlo PurposM. 

And with M-BjH-i't to tlw taypiy of wator t» bit fumiahod 
by tJiB uiiduitukfra, \iv it cnnctcd an follow-s : 

No. 79. 12. — A Bupply nf wattir for dnmrntin pjirpowis 
ahall ni-it iuoludu a Bupply of imtcr for cattle, or foT hr>r»cn, 
or for wnihin^ •^ArriOfMo whore mch bcir«a at rarriaiifi!* arv 
kept for Mle or hiru, or by a common nirrinr, or u impply 
(or BJiy tradiji. luumifat'lurn, or buEinnH, or for wali'mi^* 
{udeaa, or for fuiiutaiiiB, or for any ornaniMital ptirpoar. 

Want of Supply for* other than Domeetlo Purposce, 
when excused 

Ha. 80. 13. — Wlwrt- thp undt-rtakcTR an) Bulhoris<.>d W 
'ha iipminl Act to aupply watiJT (or other than domcAtip 
pnrpwM, thoy shall not be llabli-, in tliu abm.'tiL<u of (.-xprt-M 
Htiptitntian. iitider nny ngieemetit for tin- >u|)|)ty of vrat*r 
for other Ihnn domoatli' purpcnCA tu anx pi-nnlty or daniaKi'a 



for not gu]i]>lyiiijf t\xi'h wat£-r. 3 the tnuit of rnioh enpldT 
ariai!* troai (runt, unuaual drouKhl, or othur uiutvoiaiu>Ie 
oaiue or aooidBiit. 

Power to let Meter* for Hire. 

No. 81. 14.— WliL'rf ihf utidirtiiliOTB arv authorimd by 
tUo Bpccial Aot l<) supply water by mtoaun, Ihey may let 
for hiri' to any oontniiiifr i>( wati^r ao vupplied any invlvr or 
tnatnuBKit for mfnaunn^ th» quantity of "wMer mtpplM 
■ndBenannwd. and luiy pipMandapparaluafortbeeoiiTef- 
anrs, r«cepUon. <ir utoniKu ut the water, for nw^ reniuaani- 
tiou in muni-y ai« nuiy he a^rTcud npoR betireen tham and 
tliu'^iuuiuvr, whiuL nliaUlx.- rwiuvtiraVloIiitheMUiieinfuuMT 
ua rulrfl du« to lliv undprf alti-n far walirr ; and the mctcn, 
iititninimtM, plpi>«, and appuiatiiH ahall not be (ub)««t to 
dixlnitivrto tho landlonl'iibypijUiL'c forn-titof the ptvnlaea 
vrhtrTU Ibc! aasuo are uacd. ur be iiltnclml or talim tn axcca- 
tieti tuidor any proceat of any uoiiit of Uw or ««]ut)]r, <x 
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WATERWORKS ACTS. 
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iiiuler or inpurnuAnnaof luijadjiiilioationnr anltrr in biuik- 

mptqjr, or olhor IvKIlI prowc<lin(f, a(,-uinKt op nlfvctiiii^' the 
eonnmM of tho iratcc, or iho a'cupier of tho pruiouus, irr 
Dtbw the ninon in whoHO iHJBMMiaiuii tho meltin, iniitrumen te, 
pi|>«a, via ftppomtiu lua; bu. 



Power for AsceKalnIng Quantity Consumed b/ 
Metor, and for Removing Meter's, Ao, 

No. S2. 15, — The otTiM-ni of thn iindorlnli.'rt m^f enUT 
»ny hiMiw, )>ui1(liii»;, or Unds to, thrviiijfh, nr iiiu> whivli 
water is Hupjitioil hj- them hy meamra, in *vdoT to iiis|iocit 
tho motcra. inttnunenU, pipes, uid appBTBtaa for tho 
nKwniriniK, cnnveyADoc, reccpiinn. or storage of water, or 
f<-r ihx puipoM of Mt.'vrlaiiiiiijf the <)Uftntitj ot walvr sup- 
pU<^ or nnniiuiniNl, ami ttisiy trom timo to tttno ontvr anj' 
aniiw>. bnililin^. or lanijn, fnr tho pitrpoiw of rKmnvinfr nny 
tnvbrr, in>itniinpnt, pipo. nr nppurntuH tho propcuty of ll)a 
anrtprinkern ; and if iin;- periioii hinilpr. oaf wacit offliwr 
from ontpriiiif nr mailing eur.h itixpontiaD. or ofleotiiig Bunlt 
ronioral, li« ihail for orvry neb otioaoc bo liable to a ponaltr 
not oxaaadiiig Svc pouoija j but, oxcopt wMi the conamt M 
■ jiutaoearUioahcritf, thiapovarof nntiyaliallbointerdaod 
omj hetwoon tho boura of ton ia tha foranoon and four in 
tho nftemoon. 

And with r(<«pcot t^ tho vnwto or miKiino of ihe water 
■upvlied br oc bdangiuf to tho uudurUtkurH, Lu it cnactod 



Power to cut ofT Water In certain cases. 

No. 83. 18.— W "fiy pf'Hwn Fiippli*(i with wnlor bj- tho 
tinilnrtnlrort utuii^tTuU}' iIiji-k oroatmoH or perraitfi to H<^ donii 
unythiTiR in contmi'ndtiou ot uuj ut tliu pnivtHlouu of the 
spMul Jut, or WTDDirfuIly fuiU to du aii^lhinu: wlui'l), luidtT 
uyttf tbosD pTQviaionii, ought Ut be Auild fur ibu pruv^utiua 
of tfaflWBirt«, minuK. muluo uoiuiuinptMD, or wnitAniinatiun 
0< tt* wat4T of tlir undwtaJEots, tb<7 may {withont prejudice 
t»nMj i«mnl7 ofminiit him in r««peet thnrof) eat off any of 
Iha l^wt by' »r tl4ri>u^!i wlilrh water ta gnppli»d bj th«iu 
to liun, or ^r his uv, aiid way omso to supply him with 
mter, ao Lonr as the oaiuo «i lajuiy ramiuiu oc la not 
ranedied. 



Penalty for Waste. Jtc, ofWater by Non-repair of 
Pipes, Sic. 

No. H I. 17.— If any perwm (nppUi-d with wnt4'r by the 
undcTtakmt wilfully or nagligtmtly l-iuiwh or nnffvn say 
pim, valve, oodk, datom, bath. luiiUpan, waler-doset, or 
otaar appnmtuii or rcccptaolt' to hu nut at toj>^, or to be 
ao naed or contrived on thut tho wutc^r nupphed to lum by 
the nadcitakers is or in liln^ly to be nuntnl, inunia«d, ondnly 
eOnBiuaed, or imntaininatod, or ao aa to oooaiiioii or allow 
the rvtum of font air, nr ollin Aofaome or impure metter. 
Into BUT P'P" h<>lnnfrinK to or connooUd with the pipe* of 
tho und«naK«ni, he ■bnll for ri'i-ry inidi afteace be Unblo to 
a pcnaltj not exceeding &n pouiid«. 



Penalty for Application of Water contrary to 
Agreement, 

No. Rfi, 18. — If any pt-nxni — 

Finrt, not hnsin^ fn7m thn uiidrrfJildint a mipply 'it wnttT 
for olbcTihiin dnnipntif! piirjiium, in™, fnr oMinr ibim 
domcstii; piuTKiwn, any water iiupplicxl to liim by tli'i 
unilt-rbikor:' ; or 

SowMidly, hnviuff frum tbo uri<lcrtQ)c*nt a mipply of wator 
for any othrr Lima doiiuatiu [lurpowii, nitea, tor aay 
purpoBOM othnr thitu tliim^ fur which be i* entitled to 
tian the aami!, niiy in^t'ir aiipplioil bi luui by tho under* 

ho shall for erorr sooh ofloaM be liablo to a pemJtT not 
trxMcdiug forty duUinga, without projudico to tho nKht of 
tho undortoluTs to reeonr from him tho value ot the water 
mimaod. 

Panolty for Extension or Alteration of Pipes. 

No. 86. 19. — It abail nil Im Uwfiil for tlifl owndr or 
OO'iipifT of any pivniiwe Riipplicirl wilb watpr by thn nndrr- 
taki'ra, or Hiiy uonsumar of Lhu wal«r of th» nikd^rtekers, 
or aiiy othtT person, to affix or cauao or permit to bo 
ihfllAva any pip« or apporatua tu a pipe tMloDicutir to tho 
iiudurtakcn, or lo a uoiumujiloatiun or sorTlea pipo bolonff- 
ing- Ua ur uwhI by «iiah owiit-r, ofn'updvr, ooiuitun<ir, or other 
pMvon, ortomaKnany ilt<>rntiL)n iiiany auoh oommimicatiaiii 
or •ervioo pip«. of in any appurntua rnnnMtod therswith, 
without tho coQscint in 0Ti>ry suoh oaae of tho undertaken; 
»nd If an^ person acts in any roapoct in oantnmndoii of 
tht prorisioM of tho proMBt wctiou, ho shall (or evsry aueb 
OI0OBC* b« liablo to a pmnJty not oxceodinfc fivo ponndii, 
witboat pmjndino to tho ri^ht of tho nndartakom to rvonvrr 
damages from him in rmpont of Any injuty dnnn to thrir 
property, and without prvjudloe to their rl^bt to recoii'T 
fromlmu tlwvnt uo of any water woatcd.uUfluaed. or unduly 
ouuniitnuJ. 

Penalty for Uie of Water without Agreement. 

No. 87. 30. — U wiy penou, not U'lup nuppLod with 
water 1^ tho nndvrtaken, •wrimgtaVy UiWi.'n t>r ilmm any 
wkter from aar r««or«Jr, water-noutw, oondiut, or pipo 
bolon^ig to the undertakers, ur tn>in any pipe loadlnir to 
or frftin any snch waorvtjir. wal«r-o(iitr*e, oondiiit, or pipe, 
or fmin any <jirt(.>nt or uttier like plnrc ooDlniniog wnlt-r 
bolnnRinK tj> tin.- midurtttkiiiB, or lupplii'd by th«iu for (ho 
uso of any ootuiuitirr of thr wivtct' of tliu iiiidi-rtiiIiHr>, ho 
ahall for «vcry Hxh oSonoo b« liable to a pnnnlly not ox- 
ooodiug flvo poiuidit. 

And with mnii^ut to the recovery of wat«r rates and otbor 
mon^, be it «iuH.'1<idaH (dUuws : 



Recovery of Rates by Action. 

Ko. tS. 21. — If auy penwu r*fii»es or nc^lccta (o pay 
to tho uudartolivn any ntli- or oiiui 'lii<i Ia thoni undnr tho 
•pooial Act, they mny rix-nriii- thu »nm?, willi rnaU, in -iny 
oonrt of i«nipL<(ent jiinwlii'tioii ; and thpir rpmnly under 
Qui prcwMit mclidu siintl l>o in addition to their other 
noDeuiea lor the recovery tborcofl 
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WATERWOKKK ACTS. 



After tho above Acta tlie following camo into force : — 

METROPOLIS "WATER ACT OF 1871. 



ii& 



CHAP. cxm. 

Aa Act to amend " The Metropolis Water Act, 1852," and to make furlhorr piwvlaiona Tor the 
Supply of Water to tbo Metropolis &ad certftiu x>laceD iu the neigbbourliood [.lioreof. 

[21st Augmt, 1871.] 

prtNnMioai of amh memcriiil, «ud aluU trmoHoU to rodi 
pw^ * oopf of th» wmo. lltf) Board ot l^ado ■bkll, ■■ 
Hmin iU eonvealently may be aiter tlie twetipt til timek 
tnetaoriftl, take tixo K&nie iiito thdr coDddcrUiaa, and maj, 
if thoy tbinlc fit, iaatitutv an; luiiuiij in nlaliaiB ttunrtov 
aad may hoar euch ConipMi; snd uithorify dniring to ho 
hciird, and ta»v lattice Moh «rd«r in nCn«iic« tLcntv, tui 
MM to tliG cubu Uii-ieuf mill inndcnt to tke Mune, m t« ifaon 
filiull Bi"eJn jiiM. 



Supply of Water en Sundnys. 

No. 80. 6.~-f'r'>ni utiil nftrr tJii; puwinjr «rf this Act, 
cvunr Oompniif nliull on Sundnyn im rm »lh<T tlnyn supply 
Mufficicnt pure and wholoonia wntcr for the domcatic luw of 
tbo iahabitanU within thoir wutcr UiaiU. 

CompAfiics to Prvivlde Constant Supply or Water>. 

No. 90. 7.— Saljjoot lo tlie proTlnloiis of thin Avt. uvery 
C()nipiL:iv UU.3'. uiid Injui miJ iiftcf t^jij uipiTHi.i*.i(i uf ('(jjclit 

llli;>liUln Iruiti lKl' ]uisniti)[ uf Oiia AcL vyiTy Coinpauy tiliiill, 
wlim nijuiti'd ho Iu du, in Uio iimuiu'r dtrt'-'Liit by tliui 
Ad, pPu»-ido iiiid krti[i tliTOiiglimit tUtjir '■"tiT liiiii'», or 
tlirouifJii'Ut «u<ili jrnrtH of hhpS limiU iw Ihoy iniiy V rc- 
quLTL'd ill iiiunrit'r iifiin'ftnid. u I'liLtliMit nuyijily r>( jiiire and 
wInjlB»j)iiiit wBliT duUifloiit fur tlif dumeslk' piLrjir.iwM of the 
iiiliAliiluiild uktitii tiUDli wuk-rUtiilU cciohUiiiIIv laid on at 
«uc]i pn'Muro on will niuku nuiili viatia ruui:li Uiu tup «tury 
of the luKhpst houscB withiu auvh itbUt limits (tint nut 
Axivrdinff (li« lovcl prewnibod iv the Bpt^ial A«t} «f miclt 
Oonijiniiy (whir^h Hupply la in tbla Act nforred to as a 
"cdhkIuhI nujijily '*) ; iiml rvi-ry mit'li ('-utiipHuy hLsII, cub- 
]'wt I'l (liK iinivisiuii* ut tliu Bix-iciid Acl uh llic aitine am 
BHinidiid \iy thin A<it, Ktvt! ikui (xiutitiiiu hi ^vc tu ouuh 
iuh^ibitiuila a cunstaat HUpfily fur dutuuatiu purpMioa iu 
UBunct prcAcribcd. 

Application Tor ConstAnt Supply. 

No. 91. 8. — Ai any t.imi' attiT Ihn i-xpirjitinn of kIx 
numtlips from tbr pn.viiii; of lliit Art, l>ii* tiii-Tnipnliritn 
■nthurity elioll, wliruiviT they luv "f ojiiniou thrit tlivro 
B^OIlM be bt any Jinti'ic-t u c/n^tuut nupi'Iy, niuki- n]>|i|ica- 
tion to th* Oompniiy williin the nnliX' lUiiilit in trhi-h kiich 
diatriot ia ntitatv, miuiritig rt nniMtnut Hiijiplj- in Aunli diH- 
triot, and Miy Conijinny mny wlllmtit nny nm-Ji sppliiJilinn 
propoao to uic mrrtropaliuui uutbority to gixo a ooiutant 
fupply in ftny distriot. 

Appeal to Board of Tnnde- 

No. 82. 9.— Wlvn ii[.tilicotion liu bit-n miida to any 
Cuniiany rvquiring suck CcjnpfUiy lo prondo a coiwbuit 
minpty, «r «rh>>n «tiy Company hAii frivoi notice to ft mctm- 
poliliui niithnrity of u |in>pr>iiul t» irivi' ii «uuiitiiiit supply in 
any diKtritt. mtd tin' IVmipmiy *» ruiiiiriHi, <ir tlu: ini'lru- 

polltan aulhurily uiKiii whiini mitii f niii'b pn)iiiinn! has 

DMD aem^. objccl U> lurh rtiiui^iTimi nr prnpiiBuJ, it nliiill 
be lawful fur au<?b Company ur mclropolituD iiiithorily, 
within (ii>>i> nxiiith ofl'^r the makiiiK of mio-h n,ppliciilinii or 
iu>rvif« of cuch nolitv, in prvnmt n rnomnriol to tli« Boanl 
o( Trndc, wttlDR fortii tlinir ol)JMitirai» tn Hicb ruiuimti'in 
or prcipCMal, ooa llii? luirty prvxi-ntin); mrh nitninnnl, c>r 
ancn Campany, shall ^vc notice to the other poity of tli« 
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Restriction a« to Compulsory Supply to 
Oompanlss. 

No. ttS. 10. — Nil Cunipuiiy aluill bo oompeilcd to cive a. 
MrnKlaut (raipply tn niiv pmniiiKa in any di>Uigt unu tha 
rvKiilutioEui prvvidL'd ^r bv tLin Act on Dudv and we La 
optration witliin au^ di*tn«t, or if it C<Ui b* ahowu brancb 
Comprvny that ot any lime oft^r thn ^ocpiration M tr* 
nuitilijH tiMni till* liimi cif thu wm-ir.ii (if nnj rraiiintian lor 
ciiii>ta:it iii]])pl3' mom tlinn (>n<--flfLli <>f tUn nraiuaea In midi 
diiitriot am nut pmviiliil with tliD pirnrribra fittliMn, villi- 
oiit pn-jiidirp, iiDVcrtbuUMi, to any removed roquiaidoD at a 
future pcric^l. 

In any , diatiict in whirJt any drfault in r(i(i|i«ct of tb» 
pnuu^ribnl flitin){« atioll Ixt fnnnd, the tnnlmpAUtaB autbor- 
ity may liy niitii:i' in writiiiii nxinirv thi< nw-ntr or ooeuplcr 
of any xiiiih pmmiwa, within » timr to Iw Kp«dfiMt la (Bob 
notici!, lo pmvida tbo pmorlbed fittinir*, or to coiuv tbo 
fiitiatfH in Hirh prvmiKa to bo rvpaiR<d no u to praT«at aaif 
wiuli? of wii.li>r, uud if atijr poraon fail to p/iRi)i1y iritb ibo 
tiTtni nf (udi notird, tita m(>tnipnlitan niitliontj maf pto- 
viili! for Hiu'b pnitiiiniK tli(i pmmrilKd RMinga, or rvpajr tba 
fitting wit)iiii tbii natitx, an tbo nuM> nmy be. < 

Thn cxpnunna incnrrcd by llto mctrvpolitiin autbarity I&1 
prnTidinir ouob fittiii^:* or in making auch repairs ahall bs 
paid to them by tbc pctwin linblo to pay tlw rat* for tbfr 
wiitiir mippliiMl, or tm whoM cndit Ihv wntrr ia auppliad, or 
by till! uwnor <i{ tin- prnmlaoii. 

All aui b oxprnar* iiiiiy bo ToooWTEd, with ccvts from tbo 
nwni:r, and t<> tbn; fxt<mt of lUiy TBDt due by llio oociipltff of 
tlie prcmiatio, from >uoh ooouplor, tiy prDOoodin^ in » ootut 
of ttunuoory jwiHiiotiun, or by aotioB iu any court baring 
jiiTiAdii:tii>i] iMolly in tbo mMtfr, na if iho aiuno warn aa 
onliiinry Himptii ci>nCrai-t di-bt : nnd any Botn and ooola an 
rrfiiviTJii fmm an (K'<'iipi<.r may bi> diilui^tvtl by him ftvn 
ill.' r.ut. iiity.ilili' liy biiii ti) tho owiicf. (iml »)iall b* allownl 
1'^ ii <" iM'l <-vi-ry other iwncaiJntiT(»U'd iu the nnt, 

II" < I' l< <l been a<itaiilj]' paid a« not : but if inaay 

ca>v on oRi^u^iiuT fails tn diiu^UM^ uui anutont of rvnt dup by 
him, (IT thn nnmo ur nddTcw nf tbn ovnoTf lip iball b« Uobu 
til pay thi- full ninnunt cf Hui'h rxjwnaMand onnla: Fiotidid 
fiinlii-r, rJint nil Inlwii-n nny inch owniT and wwiptaf 
nothing bcmik mntaini'd nhaLL be taken to nSoot any ecni< 
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Inct mulu Wtwvtiu tltcm rugprcting Uw payment of ttio 
ezpmi»i uf aaj nu«h works aa ofuuaud. 

Power to Board of Trade to require Constant 
Supply in certain oases, 

Ko. 91. 11.— It "Jitll '« lawful for tlic Boara of Tniio, 
Kt KOj tune alter Iho csptnitiuu uf nix iiiunihs fruiii Out 
pHutitf; cf th!« Art, ti> rvquiru a «onHtont «i>pplj tn bo pm- 
vtdod inany<liliitriotb^thoCatD[Any within UiuiiriiUT liloiU 
u( whiL'li «iii!li ilintTiuc ill siLuutu. utiuu <v)tiiplaLiit ttuule, and 
ill (lUMi il iiifpiuin t<> miuli Bmnl, nfttT duo iuquiry.— 
Tliut tliL* inr;Lr»iHilituii uutburitv rvttuM to nuilui or un- 
rrautiitiatilx iblayn making applicttliini foe mok coiuloat 
■applT, or 
ThAt, by rcoiKin «f tii« inmiffioicniTT of the oxiating ■n|)pljr 
uf wutcr ill. suc'Ii dixtrivt, or tL» unwhol«MjmeneM of 
Btudi wiilur ill 1.111 iMr«.|ui?iit.'B of iU be[i]i(f Impromirl^ 
atoTial. tliL'linilth of Uiv inliabiUulAuf auohdUtDflt IB 
or is Ulwly to bo prrjiulkduU; kSujUxI. 

Notice raqulHng or proposing ConstAnt Supply 
to be served upon Company or Metropolitan 
authority. 

No. SS. 12. — Wlifni a ounKUiit -Mpply i* rwjnin.l in 
UIJ iUtriot, Dutiod to thnt dfooc tiiiM iv 6->rT«<l, on hr<hii,1f 
cf the party miuliiu^' thi-iuuiiL-, u]>oiit)ioCani|>iLnj' nvitiircd 
to prorjilo mob nupply ; mid wtiL-M a counUmt (iii[>|tly is 
propoMd to bo xivL-u in uiij- (listriLt bv any C-jmjjdny. nutioo 
to that cffoot Mhttll bu HTvi-d uu InlinU at anch l^<iu]Mipy 
npon thf motrupolitun Hutln'nty. In i/vvty micIi ii<>tiiM> 
■mU b* itatod kuounUly tho diHtrict in whii*!! tmrh (vniiibtiit 
■npply U raqubad or prapaai'd ta b» >rivL-n. nml tho day 

et bailiff im oarlior day tuuL fuur irtmillui iiltf r Ilia diilu i4 
Mrriw of «uch noticir) upon and fiom wlitdi ituoh vupply 
b to ogooiKnce. 

Extension of timo to Companl«r 

No. 9Q. 13. — Wlicri! u (HiiuLniit iiupjtty b rM^iiiivd in 
any dintrict, nnd Ilie Cnttiimiiy is iinubla. (rum wiiot of 
tiUMa or iithcr ivivur iif nny kitid, tii i-xwiita' nil Lhi.- uouea- 
my wnrln \dt}iin the tinip pn.-TKrilxil by Uiis Aut, tbu 

Boiivd of TrDd«, U tbiiy thinic tit, mny ritriid tJii- timv fof 
' the (|i*il>)r of taah mijijily irt'in-rally, or iimv rxtviiil thfl 
ttlIU> aiiil lUnwt witili Hii|<jiH' til li.- ^'ivL<ii nt ifi ITuruiit tlniM 
In raoiMMiiuii. Ui Xlir Wfvurnl (iiirtji uf such di.'triit. in ftuch 
mainug aa iimy In- f'liiiid innnL uuiiva^tiiriit: PniviiUil. tlmt 
■jiljUtaitiiJU bu- uuida by thu Comjimiy ffir wurli pstviuiiou iif 
titnu witluii "IIP montti uftcr ihv DoLitv rFft'ni.il tu in Uie 
hat pnoeding iM«tiuii hAa bum Mtved u[>l>u th&m. 

Provision for Supply In Courts, Passages. Ac. 

N(i. 97. 14.— With rwpeut to nuns wluav *. irnnip or 
ntunlMr uf direllliiK-lionHa uo aitunta in a court or j/aa* 
mgv, or otIienriBe la oontlraity with or la oloao n^bbour- 
hoM 1u taut anothcT, iho f^luwiag f urtluir pruvivona ttt&U 
ha«* «Q«ot \ that ia to aay, 

■ (I.) U at any timo it uppMts to thp Board of Tnidp. uii 
H thu n.-ij>}rl [if tliu iiiiiwiniv imthnri^. a* dpfinwL by 

■ the Siuiitjiry Att. 1806 [ii;i|ilv to Spottjawdtdlit (wr 
H tliis Ai;t. tiili-, "Thi'Suuitiiiy Alt of ISOO" will 
H In- PuiHiiciit], tliul S I'OuBtuiit Hupoly cnnnQt bv 
H ircll anii HTwl'iiiHy iiivjvidO'i fur Uiut gm-np M" 
H mimbfT of iwelliinj-nnnscm, eitcppt br niPiiriH uf a 
H ataiid-pipo or othDf sppnTHtiiN )i<liii?ml oiiuiilii tlin 
H dv'cUlciK-hoUMti. tho Bounl u( Trodr may from 
^^ tinii.' to ttniu muke an onli>r t» llic ofTcct that OBcli 
^1 gtuup or niunbor uf dwpUiu^-hvuaus may bo mr 
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nipijlivd, iind nhall wrro tho ttuue uu thuCoinpany 
wittiu whoao vnitoT linuta the dwelling- houm aie 
KiLiiaUi ; 

(3.) If tho rcquiiiita xUni-pipo or otllar apparntu* tu imt- 
iimliuvM vrirh tJi- rptfulatioDa of tho (^mpitny is 
provided, thnn Ui# Company shall giT« to those 
dwelling hooan a snpp^ aoeonllngly by meus of 
tlM ataad-pipo or othor aoparaiu* ao provided, and 
<ta giving «uoh aupply aiudl bv rattUcd to ncoiTa 
and noomt water mtw or ranU fratn Uio owqcti 
or ounipicni of aiioh d welling- hoiuM ilh if the 
mipply hui bmn givDii in thu pnuniMM. ThoK* 
pMiae iif providing auch sland>pijiit ur nther ap]i«- 
rutoH oliaQ b« bomo by tliu ovmcr uf thp tJwclllij?- 
houiKw, or if tlicre la moro tlian ofto gwncr [hon tpy 
the tt>ap«otJvia ngrunrH i» niidh proportioni as the 
Buiird of Tmdo ahall direct: 

(3.) The tiimrd of Tnidc may at uny timn nbfngnU>, 
wholly or In pnrt, llie ordor. ur may originaJJy 
^ont it gnty (or a liiulted puriud. 

Provision for casa of Frost, iko. 

No. 08. 15.— N'ltwitlirtandintf anytbiag in tins Act. a 
Company shall not h<> fml>)o>t to any liability fiir not trinn^ 
a i<uu«taBt rapply iJ tlu- wunt of auiih (imply anwa f^ofu 
fniKt, auuiuial lUuugbt, at ochwr unavoidiblo oanao or aeci- 
deuL 

Penalties for Noncompliance with preoeding 
Provisions. 

No. 39. 16.— Any Cutnpony whkli viulnt<«, rcifiucMk or 
np^fltrtti to oomply witti iiiiy u( tliw pni^ilin^ pruvijijc>ni> iif 
thu Ai-t hIiuII bu IikMii I.i ii ivnnltr not .^k<: CYdiiiir twu 
hiuielnil [lomnlii. iinil l<i nfiinlii/r jt' unity not uxrcodirrfr i.iio 
buudrod pciunil* fur i-vory mmith diiniip.' wliich minli violn- 
tiun ur nrfuml iir nrKli"iil '« i^'imply wilb Ui« mod pronwutu 
oontiuuo* after they nhull haif rootdvinl uotjen in writing 
Cnum th« I^Mif.i uf Tnwlci to diaoontinuu niicb violotiuu, 
refojial, or nogloot aa aforgaoid. 

Company may Make Ragulatlona. 

Ko. ion. 17.— Kvpry Company ahaO. withia six auntbs 
a(ivr tho paaaiuK of Una Aut^ iuhIlv Trfniliitiona fur thu pur- 
poaue tut which r«{^Iattoiu> may be lundt- iiiiilcn- the aulhuT- 
itjf of Hjflioti 23 v( till* Uvtrujmiia Watiar Ant, Uii, and 
tba pn>viai>nj< «f tliut awtion ahall apply alu t«t thu piu- 
venttn^ of undue- roiunuaption or uontanunation at wntur. 
[3wNo. 77. pag*:i«0,] 

Amendment of Regulations. 

No. 101. 18,— Any Cumpany, if it iliiaka fit, or if w 
quBtted mi tu do by tho Board i>f IVade, may npcud or ullor 
any of th« rugulatioaa laada lor tho pnrnmn aAimaud, or 
nuiko uuw Ki^uhiticinit iiutuad of any of tno Mi 



In case of Default by Companies, Board of Trade 
may appoint Person to Report as to Regula- 
tions, and may Make satn«. 

So. lOJ, 19. Ill fn.«e any C-ompany Aiwm mrt nuike 
TV)nili>U>'ii* vritliiii ihi- Uint' !t]H.i*il1--J in t)ii« Art. ur in uiau 
any Compmij-, r>ii bciiiK i<xiucHlL<d ill nmtin^f hy dm nwlni- 
politan Authiirity, at by luiy U<d nnuiunDTf of Iha water 
iiuppIi«Kl by thiit Dimpnnv. tc repeal cr altnr uiiy u( tlie 
rwRtilntinrm for tlm tirm- fwiiiijf iw foMyi. ur to malte wvr 
n'jfiilntii'nx i!i,it«ifl i)( niiy tit Xhf wime. reftuuM an lo do, the 
Doitrd of Trnilr miiy, if itiny iliiiik fit. apjHiint s muinpctent 
and ioipiLrtiJil ponon of voyuwainif knuwlixljfe and ex- 



pcrienco to n^rt to thorn m to nicli rasnltttioiw u nuj be 
neMeauT for tho oxocntion of thU Aot, or na to tlia «x- 

pcdieiu^ of ftltOTUl^ or nrpcitliiiR nlcli r^jrulfltiMM, -Of of 

mi»v<w[y Btnr nrnlatifltM, in confurmitj with ini^ tvqneHt 
M aforcHld, uia on tho n>[x)rt o1 mtiili pHiwin the Board of 
TVadn may make enoh MfpikcioinN, rrpvul, or alt^iraUoiu as 
thcT- thiuk fit. 

Penalttes for- Omncea ngalnit f)«|ula-tlon*. 

No. Ifl3, 20. ^7 ""y rctfuliitionB su)d« under the mi- 
tlturlty oi Uw U«tropolifl WnU-r Aot, IHM, (w of thia Art, 
ponaldo* may bo inpowd (or otfonoiiK ngniiuit tliu muuu not 
QXOMding ia Ewpcd. of unv ulTciido the mm of tim puuiulu, 
Ml that tmoTf auoh rvKulnltuii be w Crnmod a* to allow pojt 
onlf of the* maxiinutn gwnulty buiii)c infllotod. and auy uiuh 
jwtwity hKuII bo nmorcnblc lu poua!tk« ujidor thut Act arv 
nooTcmble. 

Conflpmatlon of Regulations. 
Ko. ID4. 22.— NoreHrwlntJon.Rnd niir>ip*iii!OTaltCT«tjoii 
of nnr nvolatioii. miidi! under tho mithDrity of tin:- M<-lru- 

Klii Wiitrr Aot, Ifiji, or uf thl« Act. by x Oompiitiy, ntuiU 
of any fon-'"? or pIT-.n-t iirib>M" ariil until thn •ciim- Imi aub- 
iaitb(4 to and cooflmisd hv thn Tfanrfl nf Tmdf. wlio iiiav 
fiutitiita mieh iiu]niiT In lyUlinn ili(in>t« lui thuy hIiuU tliiuk 
lit, and who at •neb ini|iiir}- dliall henr tint mcUoj«tliinn 
Buthnrity. and Ihe Company, if dcmrinic <<> Im htiird. aiul 
tho iiriid Boarj nlinll, if thoy UiiiJt fit, or if rvtjin'Hlwl. 
nnminnto and lime pK*(iut at no'li in'iuirj- 1** «dvi*o and 
auiHt lh(Tn a pimiii"-l'>iiti»n'l impiirti nl u-ntarworkii vnginiyT. 
'ITi* iJoiiM of Tnuio uiJiy, nttT sw-h iiiijuLrj'. winilnii or 
dinnlluw unr (uoh reEiilnliiX). r^rv>l, or aliiTiLlinn. iii whiilt! 
or iu purl, or tauj conftmi th«- Mmr with nui'b ttioilificatioi] 
or oltenttion aa tnejr may think prjptr ; and no niwOi i\tfii- 
tation, T*p(«l. or alteratiuu Hhull U- roudi' l"y tho Bonnl 'jf 
Trodo on nnv Knob rvjiort m* nforrtuiid, (-xci^t afUr n. like 
inquitT ami noariiifr, with tlu) Uk» ndvinn oiui muiilancD »■ 
■fumniil Provided that no tunh ivipiiiitinn, trpi'iil, »r 
aUvBlioii aball be oonlinnod or nuidfi inn ibr niuw nviy Iv) 
bj tba Board of Trade unl«aa notJco in tbnt brhnlf nhiill 
ham bean pimn by the Cutnpany to which tho mmc rvlnlit*, 
or by luoC peraon a« tlie lloivn] of Tnido direct, in tho 
" London OaMtt« " and in two daily morain^ nowHi^apKni 
cuimlatad wifhtn the Undta of thU Act, ono mmth at hvitt 
'Man tho inqaify : and onit month at biaat bcforo any mich 
iniliiiry i* held a vopr of lh«< rprnlation, lopoal, or altrra. 
tioa in iiui'stion nUalL m m-hI by iiunh OompniiT or p«TMin to 
tho oSktc of thv ifii.'lrn}><ililiii nidliority, and Uie aatno «haU 
loir one month he krpt npot* diiritiff (liHcn hnura at tJiO 
roflPo«tixi> offi<.'(>4 nF tht> mrilnipnlitiiii nnlhorlty and of tlu> 
nid CointHUiy Iu the inajvi'tiLm of nil jHTMiiut, witliout fi<<! 
or ri'waTj. and a copy of tbo aomc «r of luiy part thia'mf 
nhitU U' (umUwd to «v«y ponon vho ohall apply for tho 
Minic. un paymont of ttxponco for orory ooo hnndnd word^ 
<<oat«in«d in snob oopy. 

Publififttlon of Regulations. 

No. 109. 23.— A priiitnl eojyy tif all roinilatioiu in forco 
f<ir dw timo bring ■hall Iu kvpt iit tliL' f4fiee of the nictro- 
ptjlton nuthorilv and of oroiy Coiu)kiut withiu the Uiuita 
of tliL* Act, and nil prrvona may at all ivaATinnlilo tinir<« 
iniipuot moh eopr without pAymont. and ciuh Coni|xiny 
■hul enuan tii Iw dultrcrvd a priiilcd Mipy, nuihcntimUd hy 
thMT w^il, of all rvK"'"^'"!'" '<"■ tbu linio Iw-iiii; in fonie to 
BMry ptiiTMin npjilyinj; (or Uiu aniuu, ou piiyrntnl of njiy 
aum not cxdccdiitK ouo nbiUlnit and uxuuuuii fur vvtiry auca 
cooy, and a prinUd copy of th« rt'truliitioiu (or the time 
bou>f( in foroD totativa to any partioular dirtnct only to 
rniry pnrNm a|n)lying for the tame, on paymont of any auni 
not oxooMling thnwponpo for erpry snoh ocry. 



Notice TOlatInf to Constant Supply to be publiahwl 
In "London Oazatta," &e. 

No. 106. 26.— ^^en notioo in tvlsttnn Ia a enn il aT i l 
•apply in any district ban bran ivrved upon or by asy CMi- 
pany, the par^ by vhan or on whoM behalf sueb notka 
nhau be ewiva wall, within five dsye aftar thv Nr«k« 
thorwf, oanao to be publinhad a oopy << th* aa»» ooca ia 
tho "London OoxtAta/'andooitiMoftheMiiuteaeoatlcMt 
inoach nf twnnuooowivo waoka inany twodaityEMrwspapan 
olrvtdated within tfa« limits of thia Act. 

Company may Is&ue Notioo upon Owner* and 
Ooaupiera to Provide preaorlbed Flttings- 

No. IQT, 27i — ^1'"* '" ""7 diiitrict any C-omtMuiy i» 
mquinil or haa proiHiaixl t'l prDVidii a i<un«LaTit auppry. tnuk 
Company nay, at nay Liiaii uftcr tlu) captmtioa of ono 
month after the publioation in tho " London Oaiectt* " of a 
copy of tfao Dotioo roqniiing' or pivpoiing nidi canataat 
■"■PP'yi aaleat a memorial or appUcation haa b««n ppcaen t td 
or raidji to the Board offtade objMtint; to mch oonataat 
nupply or aeeUoff aa extenaian <u time, and if any audi 
nienioriiii or apiuicalion haa bwn prvnuntiU w mado. tb«o 
nt miuli time nf k-r the dMemdaaiiim <ii ihu Board of Trwh' 
in rctution tci nuc;li mnnurial or Bpphoabon aa aooh Board 
ir^ll upproTv aui] oidrr, I'mi-r t'i ):-.■ vcrrvd on tho owner W 
oMupiiT of any prcmiaoa a-ithln inch diitrlot a Dolieo n- 
quirW such owner or uocupler to mpgij ncli prendl 
wiUi UiB preacribod fltlUigs. 

Ownen Of Occupier to Provide prescribed Fittinge- 

No. I Oft. SS.—Hvcryowiiaruroouuplaraf pramUoiupon 
'whom notioo U> that uffwt Ima Invn MTvod ahalU within two 
month* nft«r tti« dat4 of tho Mrrioe of nth noli««, proiSdA 
tho pnMRribod fittinffa, and ahall from time to time kotip tha 
Hitn« in pnijvT rtTpnir. 

In case of Defmult by Owner on Occupier, Company 
may Provide or Repair prescribed Fittings. 

No. 109, 28. "^"hw in any durtrirt any Company is 
ttqntr<il or has proposed U> pru^ids aoonatant aupply, and 

Any ova» or uvo u])i(4- of pnmlaas npoa whom notioe be 
prorida nrew'fit>Ml tittinva has baen acnnsdbv auak Cnapanr 
makea oefanlt in protidluK tba frenrlbed fitting anca 
Ocmtpany, if thoy Ibink fit. may provide mch fitting : or 

WncTu In any nunh diauriot the fllting* of any ponon aiv 
out of uvdor, and not aa preaoribed, aoch Conpany may by 
notioo in writini; roquira auob paraon, within twvn^-foar 
hour* after tho date of tho eerrioe of noh notlee, to eauae 
thu wiKie to bo repaired. Koaa to premutanTwMle of water: 
and If auY iK-num fail to ouuiplr with the tsmiaof moh 
iiutJcu HiuJi Cumpniiy (if ttioy lliink fit) may repair the 
flttinifa of aunh ponviu. 

Tlip i-xpMi»oB inMirrod by auoh Company in proridtBfr 
snob flttinM «r in mnkin;! >uah rtpain uall bo paid to 
llinu bv tho piTxm Ualiin to pay Uia raba for the water 
aupplied ur on wliown cTiidit tlio wabir ia nip^Ued by mMUi 
uf Munh fittinjr*, or by thp owni-r nf fhn pranues. 

All mioh oxpnnacB may bo rccorrrcd, with oooU, (mm Uw 
owncir, and to th* cKlrnl of any lent due by the oonuiiwr 
of the Memiaaa from audi ocmipiirr, by proooCHtinfca iu a 
Duitrt (it atimmnry juriwllotiaB, or by nobun ia any eouM 
having juriidioliun kiuUy ia tho matlor, a« if the mbs 
wcni an ordinary aimplo contract debt; nod any anm and 
nwtfl iKi rororcrvd fmm an HMinnicr nuy bo dwuctrd br 
bim from tho rent paynbln by him to tho owner, and ahall 
bo allowed by th« oirtiiFr nnd oioy other pcrwon intvTortcJ 
in tho rent, aa if thu muilu hod bent aetually paid a> rent . 
bnt if iu an? eiur an ocoujilcr fails to diKloso t£r amount o( 
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nnt due hy hitn, or the tinmn or n4drew of the trmtar, hs 
■ban tp liiihln Ui imy thii nholn niTiiiunt of mutb PXIieiiMB 
'■■AlHlb: I'rijviilr'il. T.hiii [u Iwtwmi nny hucIi owner and 
OOQuplgr uallunK lusuis oontainetl dioU tw laki<n Co olToct 
■tDT wnlnet nado betwMsi Ulmu rwnoctiujr tlio puT^vut uf 
Ibo AxpoiMM of any meh work* lui oliirrHniil. 

Power to Enter PremlBes for Inspection and 
Repali* or Fittings. 

No. 1 to. 30. — WLcie in nn^ dJMiict hdj Companj b 
tMoired or Ilm propoMNl to promic a oonatout «up}djr, tUa 
oflSwn oriiKCiiU of suoh. Cfoupany, or of tlw fmtty r«>iuirui(r 
WOK lupvly, or nnf pt<ri4ni( »n]ii>int(>d for anoh imrpoie by 
tlw BoKra of Trade may, at nil roaMnalile timsa, «nl«r any 
praalM* vithln euoli dlRtrict. iu order to iuapeot tlie pn- 
miiea tor tho purpcuM of lAuti Aut. and extunine the atuno 
with a vlev to MMirtaIn wliL'tlwr i-litn' un^ la or ebcnit Uie 
Hine the pntMtlbed fUtin)^, or, wIuti' iitiili-iriMd oadM tli« 
p«TU(n* of ihifl Act, tifTttvid'^ i>rr>[^iT thi> lltting«;«nd 
a tBTftnan hiudpranyxui'h nD)i.«r. ii^fv'iit, nr pcivon from 
mtmiig' and ninkinK' f»'ib in*pnrtiiiii or vxaniiiiiition, or 

Id^ ehall for evorj aucti oSooua tM UMc Ui & jieuidlf uut 

uxotXHliiLic live puuudit. 

Settlement of Dlaputea aa to Sufncienoy, &o., or 
Fittings. 

No. 111. 31.~I^ ^hs ovcnt nf any diapnte u Co vhethor 
tho fitting of Boy pGrwii ttro u pfemnbod, saohdii^t« 
Mhkll tw wttled by tho muM of RumnuiTy jnilidlodoii. on 
the Rpplicwtinii uf dthrr piLrly, which court nisj mnke nich 
order n* to th« uouunt of tho corta of tlko procwudin^ before 
■uch court ■* wHimii jiuit, niid Hm donwoo of aiuili COtirt 
«b«U bo flnsl knd biudini; ou sU purtice. 

Ponaltlee for No n. com pi lance wcltti the Provisions 
of Act 

No. tl2. 32.— ^^ero ia uuy dintriot fcny Company le 
rrnuirrd or hint prfijxjSMl to provido a eunrtaiit «U]>ply,^ 

!f any (x-nioii i.upiili(Hl with wiiUtT by mwh t'i>mp«ny wil- 
fully itr tmiiliftcntly ■■amu-n cir Piuffrnt niiy iittinjirn In bo out 
of rcpnir, nr ttt i)c m nnitl. oi r nnl.rivoHi rin thist tho mUr 
mippliitd tu liiiiibr tiurh Ctmipiity if nria lilit^ty to be Witatvd, 
miauMNl, unduly cuiinunicd, or ovittJimiiiuIiMl, or tc m to 
oof^auon or ntlow the r<>fum of fonl nir ar othornoi»otno or 
impure matliir iiitouny pijH- bckinffiiift to or connortod triOi 
the- pi|ifjt uf suiJi (iimiuiiij'. hit "hull fur pvorv "iiu'h »>ttm«e 
he likUi: to u pf!unllr ucjt rxinTilitiK Hin> poQiids ; or 

If any pcniun tiiiirplifd witli w/itcr oy «ocb Company 
wionirfiiUy do«a or oatiKa or pcmutii tobcdoiio aiiytliiu^ 
in fonlnvontion of any of the ^mniaait of tho nm-Aiiil Art 
ur this Aut, or WTon^uUyfiulii lu do nnythingwhicli, nnd^r 
SBj of thoHi proTiaiudN, uiig'htta b« dono fur thapraventum 
el the waate, nuHUHu; imdne MHiiminptiim, or txiDtamlaatioii 
of tho water 'if sudIi Cfiiupnny, tliry may (without pl^judicc 
to any Tcmtdy aK^iiDt him in rdipi-ct tbiacnf) cut off aoy 
of tite pipOK by or Uirouij-ii which water U tupplind by thina 
to him cr for hU nac, and may o«uo to Kopply hiia with 
vater, ao lour a* the anuM of injury rnimunv nr in rot 
lonedied : ana in cvcit man uf nu i^utHny iifl ut couiinir to 
aupi;ly, tAO Company «AaIl widiiii twrtitv-foui hmm i-hrrr- 
af Ivr giro 1« Uie Buuanoe authority, aa lufincd by tlw 9am- 
tnry Act, IHSO, notice tlMrouf. 

Absence of proper Water Fittings in Premises to 
tie a Nuisance. 

No. 113. 33.— "^c obtieucM' in raapeot at any ]imniiwa 
' of dw pNsorilwd fittiu^n afUir tliG prmoritied tiuie hIiaII bo 



a niusanm mthin wxHton 1 1 and MMtiitna 13-1!I (ittoludTe^ 
of tlie NuiMtices Etoninral Aot for KiiirlAnit. ISS6. luul 
within oil protvioiM of dio mudo or nny olhcr Acl niiplrlti^, 
aiiicudiii)::. kt r/tlinrwi»c n-|ulij^c to tlioac Hnuoua i aud ilmt 
niiipiniKX', if ill nny ■.-*>■•.• rrvvcd to cxirt, aboil bo pnauDied 
t/i be tii'.h lu to rciicli'r thit pniniiHuuufit fnrhnnuui hnhita. 
tiim witliin ftfyition 1.1 of thu Niiiwiiiem Komov&l Aol for 
Kiijiliiiid, 1S.V% iinlnas aijii until tJip "jniniry in ahown to 
Lite eatiadnction of tho juatioca acting under tliat icction. 

Power to Board to appoint Persons to Inquire and 
report as to Quality of Water. 

Nn, 1 1 4. 35.— "Tlin Ronnl of Trade may Ht any time, it and 
wh«n they ^link fit. appoint & cuinpotent pcnon to inquire 
into and roporton the quality of thovatcr fanii«h.«] byiuiy 
Company, notwithiitAuding that no oomplaiut bat been 
nuida and ngned by twenty iohabitiwt Buu*«holdiMM, m 
lumeribed by SeotiaB 9oftbe M«li«iwlit Watiir Act, IMS; 
and aeotjons IQ and 1 1 and 13, and tha olhpr prannJona of 
tliat Act. ahall apply In every rMpeot aa if auch pctraou 
wcro oppointod nnd-rr section 9af that Act. nnd un if any 
raattcs' roporled to tho B^nrd of Trade aa requiring liltcra- 
lioii on the pitfl t4 ■ CiiiiipAiiy hnd bniin tlio •abjoot of a 
(mmplaint by nieh heaMhulaura aa iLforcNaid. 



I have liero appended the foUovinK Olnuscs 
IX.. X., XL, of the Water Works Act, for con- 
venience sako : — 

CLAUSES IX.. X, Asv XI. OP THE WATBU- 
WORKS ACT, 1852. 

On Complaint as to Quantity and Quality Board 
of Trade may appoint a Person to ln<tuipe and 
Report. 

K.— If at any Time Cnrnplnint m tn the QmintilT or 
Quality of the Wat*ir tuppliod by any Gnmimiiy for 
doiumtic ITae bo mado tu the Board of Trndo by Mrninriiil 
in Writing aliened by not loaa tlittn Twi^niy liLhubitant 
HouMholdtT* pnyitiK Kvn|j> fnr and tuppEud with Wak-r 
by the Oinipnny, it uiilII be Iiiirftil for tJia Buurd uf Tiuda 
at any Time within Oiic< Month uftnr tbo lt<ic!i<ipt iit Huidi 
Complaint, to appoint u ninippt^nt Pcnwm I'l iuiiiiirtr into 
and conceRiinft tno Gr<^(in<U of noh Conipluint, und to 
toport to tlio Boanj of Tndo tltcrcoa. 



Powers of Person Appointed. 
X,— The P(T»un lo appoiuled wnfonMsud shall, within 
Tliree I)aye nfUir tuoh Appoiutaicnt. give Nobic: thcniuf 
ill WritiliK' t" tho Compnny, nod uftcir aucli Notii-u iw 
afitivwil hq almll havo pow«r lu inapoat and cxnioine tho 
Watarwafln of the finnpiuiy, and to inquire into and 
oanoerninir the GroDndii of «ur-Ji Gomplaint; and the Com- 
pany and their OfHcent xhall afford all rtaannuble Tacil^ee 
lor nioh Innpration, Examination, and laquiiy. 

Penalty for Obstructing Inspector. 

XI. — Any Piiwon obetnictiiuf,' suiili ln«p«.'tor in llm due 
ProswTtiUnn of nuiih Iim|iocl.:on, Examiaulion. cir Inquiry, 
■hall forfeit und pay nny ^um nut uxoovdiut; Tiai Pound*. 



Appointment and Duties of Water Examiner. 

No, 11.^. 36. — Thite ihnll be II wiitrr esfunintT, buinRm 
oranpc'tont nnd tinpaiTinlpr>ninn, fmni timntoCiinii apnuiutod 
by and remoTiblp br tho Bonrd of Tradn. who idiiiJt from 
tuno to tune, in satii manner a* tho Booid of Tmdo dinot, 



rnmiac tlw W4tci ^applied bv anj* Company, in order Us 
MMTtaia wbctlwT or not the Coupmy fcavo •^iinuliol witfa 
llw NqninwiMit* of Mrdon •( «4 lii« Metropvlu WaU* Aot, 
IMS, mod ahMll frmn tiinn to time mioii l£» ruolU «f hk 
asmal mBnuniitiaiu to the Board of Trade : and the Bmud 
dt ^ad* iiIm]) wnd & oopj of sTory sudi raport to the 
OrafiuiT tn whtdi tba Mmo rolatca, and tho Company may 
ii thojr (hinlc SI, on oadi oooidriou □! fuc^ exuninatlon. le 
rp|»«wiBtod tlicooat bjrMmw ofHoer, but sudi offiwr ahull nut 
irtn rttro in thv oxBitunatioti. 

TlwM diaQ !<• paid to oadi water cninincr euoti rernuDo- 
ntttnn by tli* Oompaiuea In audi proportioiu tu suob Board 
■fliQitit*. 

Iflooming Tenant not to pay Arfears of Outgoing 
Tenant, unteas by Express Agreement. 

3^0. 1 1$. 46. — In Qjmc n-uy caanuio^r leave tho prDDUMW 
V'harc nntcr vim ■iippllrHl tii liiin witlioiit payiiiK ti> Hiti 
Oimnanv thu mtv dun fmm him, tlio Cnmjwnjr nhall nnt 
rujuirv iront tlia next loDatit of the promiMs |nynif«t of 



the arrvan no left tinpaid, unlftn the infwvrrmp t'-nsntl 
a^md with tho dt'faulUiif^ noniumpr to pay Uie aRuua, 
but the Ccnipnny nhall. uftwirlistniidingr nay hkIi tman, 
eupply wat4]r iu the unMuihig ttMoat, oa haag nqnitad lij 
him K> to da. J 



Amendment of Sections 17 and 16 of Metropolis 
Water Act, 1863. 

No. IIT. 49.— Sections 17 and 13 at iIw Mctinpotii 
VfaUa Xot, Mii, dikU !« read u if unrtMul of tho irorda 
■■dUtni4Tn(uii«''Bnd "dialrict mam" in tho aoid Ncdoos 
thii wcnbi "pipoa" and "pip*" war* nhctilutod rMpeo- 
tiri-ly ; nnd cviny Conipjiuj sliall, upon the Hap, and Vfom 
fxpry n]lerati<>i) of fhv puiniE niado in confornuty vitli tlM 
prtivisiotm of the MJd occlloo 1 7, aa lunnidiHl by this ieDdon, 
rauw (o \n- lunrhcd eviirracriTW-coaVorapparatiiibytnekiia 
■rf whLi-Ji woUr is iienintU'd tv Auyr nt u prevented from 
flowiiiff from tho main into any |>ipo withia tboirad^r liiain 
vt mail Oomjuny . 




DRAINAGE MATTERS, Etc. 

Tlicro aro Acts of Parliaraent fnr Local Maimgeiiicnt nf DrRinagc "Works, And. as I Ii&to ffiren 
a few pages to tliis wurk fw iLe bonefit of tli* plumber, I cimuot flo better than refer to soma of the 
clauses ooiitained in tho Acts of Parliament which govern auoh work. I shall, therefore, fii-st refer to 
the Act of 1B65. 
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Vestry or District Board ifi oortain Casee may 
compel Owners, itc. of Moueea lo construct 
Drains Into the Common Sewer. Penalty on 
Owner, Ac. for Keglect. 

Ko. 118. LXSni.— -'If any Ilouw or Building, 
yrholbcr built Ijt'f'jru vr nht-r thn Cummi'iiMTm'iit of dim 
A«t. ntuatf' wilhiu nay i>iT>rh I'imA iit IMiitriat, bfi fniind 
not to be draiuid by a luftii.-it'iit Dmiii (!iuiiRLiiiiii,'»tjtig vnili 
ainiio Si'n<:r, and BiHDtyir^ iutit into tho snme, to tba 
Hatiafiu-'tiou irf Ibe Vnstry or Board of auch Pnriah or 
DiflriL-t, nud if a. Scvru' flf auffi^cst &e be within Om 
liuudmi Fu-t uf aur Part of eueli Ilottw or Diiildiuir oB a 
I<™-cr EaavI tb.n) "ii'fli Hniioo nr HniHinp, it nhnll bo Eiwful 
fnr Uli> Vi-citry or Bo«nl, nt tltoir I>iMcrvtiui), by Mtitioe in 
Writing', tv ri<i|uitv the Owiut «f auoh Honae or Building 
foTtbwitli. or vitliiu lueh renwnnbla Timo aa may bo an- 
puintiil \yy tlic Vestry iir Board, to conatmct and miue 
from KUiih lluunc tt Biiililiu); Into any auch S»rw« a COTCTcd 
Drain, and «uc?h Btum-hp« tltinto, ot mch MatfiriaU, af 
Kucit Size, at ■luh l.rvcl, and veMi auch Fall aa ahall hn 
adtquAlii fiir ike Unuuuife of such Eluunci or finilding, and 
itaaovenil Fli>!ira ui munm. and alaii of Its Arena. Water- 
cloMta, i'rinM, auJ UUlwa (If any), and for ooavoying 



Uto Soil, Draina)):!', and Waah therefrom lnU> 1^ ail 
Sc^nrr, and to pmvidc flt and prqxv paved or tm pw Bw ahle 
sloped Surface* fur oonvmng Suifaoe Water thcnfto, and 
fit and proper Sinica, and nt and proper aJDhoDad or otkito 
wiao trapped Inleta and Outlet* far tuDdtrtnir ^teaoh 
tliurt^rini], and ftt and proper Wal4T Supply and Wst«r 
aupjilyiii^ ripm, Ointonw, aiul Appaiutu* for aDOurinir tho 
winie. and ('>r ranuinir tho anino to wawy away th<> 8'jI], 
and tit Mild pnipir Saiiil Tru]u^ expanding Tn1etc{lhi4 otdy 
a wide-njoiiihfd (iully lYap with Strunerj. and other 
ApfiUHtDa for hiadiiriiig the Entry of improptf SnbsiauMa 
tlundai and oil othtir auoh Si and propo' Worka and 
Ananraiuffita na may appvor to tha Vatlry oi Board, or to 
their OiRtHir". r'<tiii>*it<- tn Mwura the Mf<.> and prujier 
wcirking of th«' und nmiii, and to prvrtiit tho wne fnxn 
o)MUiir<tiTi^ or nthprwW' injiinnu: or impodinit tho Aotim 
of ihcScwtirto which it leada/and it ahall be lawful for 
the aaid Voatiry or Boiud to cauie the mU Worka to be 
liuipeo1«d while in progroea, and fronL Time to Tfaue duiiw 
th<>ir RiHiiition Ici order iiu>'b riwib uialil^ AltfrratinaiathMtU, 
Additions thcr¥li>. and Abmidonnipnt nt Part or FuM 
tli«v«>f, na may to tho Vxntiy or Board or tboir Oflkafl 
appear, on the fuller KniTB-U<dKu atfcffdod by tlie opmliv 
of the Qnund, requlaito to Bccoix- the oomplMC ana peebot 
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Workinflr of onoh Works : and If the Owner of eucdi Houao 
or Builaiti^ neirlcut or refiuv, ituriny Tw<.iiii •dirkt Ditjrit 
after One t»li Kotlci) hna betii ili'livjrml to nuc^h Owiior, ur 
left at tut'ii HiHuw iir RuilditiKi i" Ix.'^iu l<.i c m strut.' t Buoti 
I>miTi and nthor Wftrfce nfonnwiid. at nny ot them, or 
thor(«f I'T (nil to owry them on bhiI iviir\pli>U> ttmn with all 
rcMuoiitiljle Deapatch, it tliall b» Iwwfitl fur thi* Vf»tTy or 
Bo'inl to OB.UM) lh.s WLmo to bo oomitniiit'.il and iniuie niiil to 
iDisivvr die EspoDaM To bo Inourrtil tlii'rt'bj frtfui eai:h 
Owiior in tbv Maiumt hcTeiu-ikfU'r pruvidul." 

Provision foi* Combined Drainage of BlockB of 
Houses. 

No. 119. _ LXXIV.— ■■HitapptartotlipViatiTorBMrd 
of aaj Pariah or DiiilriRt that n flnrnp or Blotik of uun- 
timifus Hnujwe, or of oiljoiir'at ilctiuihrd or tHuni-iliitnoliixl 

Huiise^ tony 1w clromed nnd unprnvr.!! tnorc (.voiinDiicttlljr 
or advniitafraoiial^ in cOtubiiiii'itioii tliuu afjiarstelj', ftiid a 
SiiwiT of Huffii'tmit Sixa uiruiiLily I'xLit ut lie ubuul tii bo 
nauHlrudCcil fithln Oui- hiitidrnl Fi-et of any Van i>t mueb 
OnJUp or Hlofk nf HimK!*. wht-tliM' tcmtinrinnui, (Ivtachod, 
or (mui-dctiichcil, it vliall he lawful fur Bucti BounJ or 
Vo*trf U> ordtT thut suub Grimp ot Blo^k uf Huium bo 
dmin«l and iinpn5v*J, aa ber*m-b<^(ire [irciviiltd, by a 
omnbliinl Opitution." 

No House to b« built without Drains conati-uoted 
to the Satisfaction of tho Vestry or OlatHct 
Board. 

No. 1311. LXXV. -" It ohoUnnt bo lawful l« c nx-t noy 
Hmwo or other Building in any I'lmsh mcntiMind in 
SoheJulu (A] to tliia Ai.'t, or in any DiuLrift tnmitionod in 
Schwlule [lit to tliia Act, <ir t(i rebuild any Hmwii or 
Buildini; witliiu iiny nuch Poriiih nr DLitri^^t vhidh hoa 
bnm piilW dfiwn in or below ihu ^'locr cuionionly ouUmI 
tbc Oround Kloor, rjr tri owupy any llvtuo oi Duildiu^ to 
nowly built or mbuilt, uidrHt a Drniii and aurJi llrniiivhtu 
t]i««rrta and othtir noivncvt^ Workii and A|>|innitu> and i 
WhIjt Supply m hcrpin-bolon' mnitlnn'^d be oonatruot^d j 
sfid pmiviilMl to the S«ti«(ju;tii?Ti of the Swrwor of t]i« 
Vc«Ty of nuch Purish or Boord of Works for sucti Tlirtript, 
of nucJi Malcrialf, of euch Sixc, nt anch Level, and with 
■uiA FaJl lU tbi'y may duw.t, ao that tho anmo nhall hn 
ttiVAllahlo fnr thn l>rnmag« of the Inwi'Jit Floor of RUch 
HoojiEi or Building, imd of ibi s«vi>Tid KlimrK or Stdrira, 
and »tan of it« Arms, W*t«n;l(»ntJi. Privins nnd Ot&cm 
gt Miy), wbiiih Dndn nhnU Imd imm »iit;h llonao or 
BuOdins, or the intcndod SIt« of wh Iloiuw or Buildiaii, 
to Much Bo WOT, almady niadf or inti'iiddl ti^ bo conatructod 
near thArftln, (u» tJi" Vmtry or Board nhiJI dirwit and 
apiHiitil. nr if tJiim- lio n" wioh Siwur luiatinK or iiiti-iidi<d 
to ttf c^inntnu'tiid within Otii hiindrrd Vi-rtfii any I'art of 
thr. ialrtidni Aito of fiiirh ITiium' i>r Biiildinir, then Ui «urh 
<!<rTDTod CcMifHxil Or otbcr I'lacf, not bciuff uador ouy 
Dwelling Hnav. m tli-o Vvntrv or Hoard nlwill dirrct ; and 
whonevtrr any Hoiiae or Jdiildinf; i* robnilt nn aforaiaid, 
tho Lrvid of Utclciwusit HiHir ii( aiioh Huuhl- or Buildiiitr 
■hnll bn ni.ij«nl nufHriimtly to allow of Uiii Omatrtii-tion <if 
miph a Dmin and atn'h Bmnuhifi tJnTH^tii and othtT Works 
ntid AppanttikN an un; bi^ritin-lif^forp mjuinxt. and for that 
INirpHiQ ibo Lev-els Ahali be uiki'ii and d(<t«nniti<rl under 
the Diioetion of tho Vortiy or Uiitrict Board." 

Notlo« of Buildings to be jlven to the Vestry or 
District Board before commencing the same. 

Nv. 121, I.XXVI. — "F'fiin* l>c(fiiiniu)r i" lay or di([ 
out thf FoiindatiAji i-if nny ii-'w IfouM or Buildinir wtthin 
any <ui:h Parii^ or DiBtrirt. nr to rr'biiild imy House or 
Buildlii)f tiMTi-iii, and also liL'fiiTx.^ niukiii;; anv Drain tor 
11m) rurpoae ot drniukit; lUavtJy or iiidirecuy into any 



Spwot under tho Jtimdiiiticjn nf tlin Vwlry or Btinnl of or 
fur any aiieh Paruli «r Dintriiit, Sc^ioi ijaj"' Notic* iu 
Writiiig ahall W pT«n ta llin Vititrr or Boanl by tlie 
Pen>on int«itdiii^ to build or rcbuikl sucn Hoilm: or Btuldinic 
or to makiMiuph Dram : and cvtry bupK Foundation ahaU 
Ihi laid at •n-ch Level aa will permit the X>raiuaRV' cyf Nucb 
lliitukonr Bttildinir iin^innpliH-iiL'i.' wllli tlun Ai't, and a« tlio 
Vcatry iir Board ■ball on!<-r. niid t-.trry »tifh Drain aball hn 
Tniidc ill bihOi nin^i'tinn, Mnnnrr, and Funn, uad of BUiih 
Muti-riole utid Wnrkniaiuliip, uid with euuh ]lranulica 
thcfTto and other roimretoii Wnrkii nnd Apt>anitu« and 
Water Hupply aa hnrrrin-bufom meiition«l, nnd at the 
Vuatry or Board ahall urdur, and th» inukiufr of l-tutv auuh 
Drain Khali lie und^r thi> Survy and Control of th" Vwitry 
nr Board ; nnd l.lin Vifilry fir Dintrirt Ririnl ahall mukv 
tltHr Order in rrlatinn to tJii^ Mattrrn aforcwiid. and caiun 
thn aanw tQ bo ni>tifi'>d U> the Pcraon from whom aiioh 
Notice wiu. raDtivtKi within Sovmi XJan aft<?r the Heccijit 
of unoh N'ltirto.. nnd in dt-faiilt of Kueii Noticu, or it aup-h 
H»tiwv Biiihiintf, or Drain, or Brumlim thon-tii or othia- 
diinnn-ttvl Work* and AppamtiJii and Wntiir Supply l)(r 
boitun, (!r(«it<id, nuidi\ or providiil in any n-njirrt mntniry 
to any Order of Iho Vcatcy ur LJoiird madL' Uiud natitit.'d mi 
afor'tuti-l, or thu Proviaiona of thia Aot, it ahall bu Uwful 
tiir tlrn ViMtry or Buiird to nauw wiuli Houiwi ur Building 
to bo diTmnlJahi'd or ultiTral, and to cnuHit iiueh Umin or 
Brannhea thmnitio and otlirrocmnn'.tixl Works and Appara- 
tun and Wat^r t^iipldy to lie roliud. umuuli'd, or rc-nuuln, 
or, in tlio cvc^iit oi Omi»iua, addiMl, ua the Cuso may 
rHjuirv, and lo n-covec tin? Eipt-umsi thcniof from tlu> 
Uwticr thc>r«of in thn Hunnnr liMvin -after proridod." 

Pow«r to branch Drains into Sewers oonstrucled 
by Metropolitan Board, or any Vestry or District 
Boar*d under certain Regulations- Penalty. 

No. 122. LXXVIL— ■■ItahiOI Im lawful t-rf any Punam. 
at hU own E»pen«o. ta make vr bra:iidi any Dmin into any 
of the fV'Wcni vrati-d iti thn Mcttopnlitati Buanl of Worka 
or any Ve»try or Dintrici Board under this Al'I, or aiitbv 
rix^ tti he road*:' by them iiiukr this A''t, nunh Drain boinf( 
of auph a Sij;o, and of rach Condirimi*, and l«nnphi>d to 
Hirli Siiwi*. in Kuoh a Uannrr and Kona of Cuminuiiit'utiou 
in aJl n»p^l^t« ax thr Vuntry or Board aliail ilirni^L or 
apiKiint; and in raau niiv Pi-r^mn mnkr or btaii^ih any Dnun 
into nny of thn mid Srwrn to vrati.'d in the Vtstry or 
Doonl. or outboriKcd to be mndu bv them iiiidpr Ihla Act, 
of a Inrger Hixe, or of dilforent ('^.nilitiuTiii, or in a ditfvrunt 
Stunner and Furm of Conununiciitioii Ihiui shall b» direL-I^L-d 
or appoiiitnl by tlui Vnjtry or Boord, evtry Purwu ao 
otTitndiiiK shidl for civrrr nurii OlfenM forfeit o Bum nut 
osoocding Fifty Puutida.*' 

Power to Mfitropolitan Board or Vestry or District 
Board to branch Private Drains into Sewers, at 
the Cxpen3« of tHe Party to whom they belong. 

No. ri.'l. LXXVIII. — Whrnrn'T it is nivr*Mir>' to ojiou 

any pan of tliu Puvciuciit of any direct or PubUc Plooc, for 

tho Purposoof Diakimfor bnindiiuK Any priviit« Dnininto 

any nf thn Sewers or Drains V(»1(<d in the MetrottoUtaa 

Board of Work*, <ir any V«try or Dinlriut B'lUiil untlrt' this 

Act, or ftutliorijiid to In- mado liy thi-ni itiiilfr lliia Act, it 

ahnll be lawful for tlio Vctitry <ir Board, in cast- tltuy think 

I fit ao bo do, lo mnkr: no murh and iniidi pnrt of niich [irivate 

Drain, nod aljw to cc^nsttuct no much and mioh Part of tkA 

I Work nccmuory for hrannhinji; the itanto into thn pubUo 

I 8«nrara n« nhall bo undiT or in any Stnwl, and tu nwover 

llie Eipnn.REN in<jiim'<i tbi-rnby from tin- Oh-ul'T of the 

I Iloneo, BnHdinif. or Ornund to whit'li nuch PriraUi 

I belongs. In the Stiuinur hcroUi -after |iro%-iil<Ml. 
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VdktiV or District Board may ajrea to meMe 
House Drains at th« Expense of Owners or 
Occupiers. 

Ko. 124. LXSIX.^It nliuU \n> luwfitl for iiuy iiiii.-li 
Vtatry orBiii^rd lu ouuLnut ikuii uirixt: wilh ihv Owtit'n nr 
Ofiflujiiers of aiiy Jloiimw, BiiiWiu^^, nr (Jntuml lluit. bhv 
Dniins required to Iw mitilv'. iilt-ri'il, or tuliirvi-l li_v Kui^ii 
OwnerBSLall bd oon>truoU<d, uiiiitt'. alli'r<'rl. uiid (•ulniyt.d 
br tbeVoBlcy or BoanI : aii<! thu Co»t prR>? if makinitf, 

All«rlllfri or enluvJOK SUcti DnUUa. 'la •trlili<<l l>v tliu 

Sorvoyur of tbeViMttT or Bcwrd. «h»U l'« iimkI LV tlii; 

Ownwr or Oo0ilpi«r K agTMUlK to tllc Wnh-. <<r ll<>;tr<i, itud 

jn dafcutt of Ptijmient t^o iAm« loay be rccovtrud tn the 
Msimsr lierelD-utfir provtdod. 



VMtry or District Board may order a Contribution 
towards Construction of Sowars In oertaln 
Caaea. 

No. m. — LXXX. — Wliert" any Sewer ui any ot tiia 
l*dri«liO> moutiuiicd itj eltlit-r u( liity tivhvdtiie* (A.) iiml (B.) 
talliia AotiUiluwliltbajiy DiuSii tduillln^ iiiiulc ui Irruiu^liL-il, 
hw bMm built Miidu lliu TliirJ Day u( S'p'riiil-fr Oa« 
(houftUid w'jflil huiidriiil will thirtcini, ma lM>friro thu 
ODmtiHOternPiit of thb A«t. nt tho Ezponm of any Pcmon 
IT Ikidj other tliflu uny GciiniiiiMionera of Sawen. the 
Voftry or Di«trict BinLrd hi whom kuHi Sewer la rmtod muy 
firdcT nioh Sum m tliey luity ilt«ni juet to bo piu-d ittid 
tiootributod by Ibv Ovriiur ul tliu I1i>umi to wliicli aucli 
UrMD bclongn tDwrnn]* tlii.' Kiii.'hM' nf tii» CoiiKtriirLimi of 

■nob Swinr, whiob Sum shall, un tho Reneiiit Lh^n.'of 1>y 
studi VMtjj or Boud. be ]Miid ovtT W the r{T»i>n or Iti>dy 
afap w id. Mid nhA VoDT or Board may. if Ihoy m<o tit, 
onlivaiidiKxiGiitl'ayiiusitofaadiSuiiu with bit(^nr>t aftur 
K Rate uol cxumidUifc Five pDiwdM fur Uie Uuailrwl by thii 
Y(*r, by Iniri«liii«ata wiUiIa nsy Pcnod nut ezuTOi)in|[ 
Twenty Twits. 

Penalty on erecting or rebuilding Houses without 
proper Waterclosets, fcc. Power to Vestry, kc, 
to rcqulr* Owners, &C-, to provide SufDclent 
Waterclosets, &c. If Owners fait, Vestry. &c.. to 
cause the work to be done at their Expense. 

No. 120, LXXil.— After the Commpncewiflnt of tLia 
Act it ibidl not be lawful nowly to ertct nuy Iluiutc, or u> 
rebuild luiy Hoiuo pulled down to tlio ExUiit ufoniuiiil, 
within aajr rariiih nwotiosod la 8elieilul« fA.) Ui thin Aut, 
or uijr Dutiict incnlioiMd ia Sobedula {B.) tn thin A>^t, 
withaiil a >iifficiant Wal«rela«at or Privy unil Ashpit (iir- 
nUwd with i^vmr Doora mid CovorinK*, nod ulao for- 
Bbhed aa repirds tho Watordowri witli ault&blo Wat«r 
Snpply and XVnkr i^iipnly Ajipamlun, and witb euitnbli) 
tnppM Soilpnn tuid other BuitnbEe Worlu and Amui^- 
inenta. i» fnr m may ho necautuy to dneimt tho offiMtmt 
Op«ratii>ii thrrn'if ; nnd whoSMIW shftll offond njruniit 
thi* KnitRt.niiiiit hIihII Ihi linlila to a Pensllf not nxcximlinir 
TwHOty Fniindi; ud if st any Tline it Hfpeir to the 
V«it»T or Dirtriot Bonrd of raoh ISrish or DiMtriit thut 
«Dr Hiniiw in any (ndi Puiah er Dietrict, wbether built 
bofam or ■! Uir Ihu Oaniiueni'«iHmt of thia Act, ia witboat 
a MlBwont WatovIoMt or Privy and Aahpjt fiiminhRl with 
pnmm Doom and Covpriugi, nnd with ntliiT j\|>g>iLmtiiii 
ana Woito aa afuronsid. thi.- Voxtry or Diftrirt Rruinl nliitll, 
in uuin thu anino oso bo nraridod wiihniil diAnrUnir "ny 
UnildiiiK, (fivo Kotioe in Writitig to tht' Ownur <irOocnpicr 
of mich iloiiao, r«|»irinK him forthwilh, or within ■uch 
rouonubtD timn a* xbidl Iw K|H>dtic'il in such NaliRn. to 
pruvidu u Kuffioivat Watorcluwt or Privy itml .iiihpit aa 



fiimiahfd AM kferouiid, or oithnr of thorn, aa the Csaa tair 
nH]uirr> : uiid if Kudi N otiiw bu iiot uumpUtid with it shall 
U" liiwfnl for tho Vimtrj' or Dintrict Bonnl ti> oitu>« to ba 
(Hiiiatnirtni n niifliiiicnt Wntm^lruct nr Privy umI Anhpit, 
or <iithor of tJtnn, ac do ■uoh other Work* aa th« oaao may 
n>]iiiK'. niul to n-c«vcr tho BspotiK* incrunvd by tbos ia 
si-i dtiiaft hnra tho ownor af aunh Uouao in mjtnnar hsrrfa- 
lifter jinividiiid : Prorided idwayu, that wheros Watewlat 
or Pnvy Itii* hoFn luid ia uiwd in oommon by the Inmitas 
of Two rir mon> Iloiino*. or If in tbo Opinion of tho TeatiT 
or Dintriot Bcwird a Wnl^roloaot or Phrj las^ bo i» aao^ 
they aee«I uot rcquin the Haw to b« prondcd for oadt 
Uo<we. 

Power fop Vast Has (tnd District Boards to authorize 
Inspection of Drains, Privies, and Cesspools. 

No. V'l. LXXXII— U ahall he lawful for iwty kkA 
V«Btry 'ir Buanl, or fur lb«ir 8iirT*yor ur Iaa)iui:tM', or 
■ui4l otlwr Fcrw.ai iw thvy tipjiiiiuti lu iitaiKKt any Dnin, 
WutJjrelixHit. Privy, CcHtixwl, or WatPT Supply A pp aralwa, 
or Sinlu, Traps, 8i]>honti, Pipes, or other Wurica or 
Auparntua ooannttod therewith, wJlhlu the Pariali or 
Duttiol of Buoh Veatry or Board, uid for that Purpoui at 
oil r»uuitisblo TbuM bi tho Daytune. aflcr Twenty-fbar 
HiHirs' Notice tn Wrfting hua b«ii irivnL to th* Oocupiw 
of tliK Ptvmiae* to whloh nioh Dnun, Wnteroluaet, PTivy 
OmdooI, nr-Wstar Supply AppnmtiiH, ur other cnnnectod 
Vr'm-Va or Aptxtntua sa sfnrtHiiid, i* Rtt.i>'bKi, or left upon 
the Prcminea, or in coao of Emcr^iiiy without Notice, to 
onter, by tbcmjwlrea or their Stinroyor or Kupettor tai 
Workmen, upoo any Prauiaoiv *^ caow tba Groaad to be 
opened ia nuy Place the; thiok fit, doin^ oa UttW Domaga 
na may be. 

Penalty on Persons Improperly maklngor alteHng 
Drains. 

No. IQS, LXXXIII.— I>i otM Miy Dinin, Wateroloast, 
PriTy, Ceaapool, or Wator Supply, or Water Supiily 
A]ipiuiitiu, or other connaot^d WuAii or Appantua, lienan* 
before mentioned, b* found, on Iiu]intiuii. not lo bsve 
bKo made or proridad scconilinx to tlir DirooUuus or Re^ru* 
latioaa of the Vottry or Uistriet Board, or eviitran- to the 
ProriaiMiJi of thia Xet, <,r In eiuo any PoraoD, wlthOBt the 
CotMant ot tbo Vwtry or Uirtriet Boatd, eoouttruot, rebuild, 
nr iimitnp miy Spwut, IJmiu. \VaUToloset. Priry, or Oaa»< 
Iiiiiil whir.h miiy havi- liopc urdt-red by theni not to be 
mndv, or to Iw dMni>lt>h<<d cir niamie^ up, or in case ai^ 
PcTMD disooBlinuo nny Wntw 9u[>ply, or dtwtmj «i^ 
(wiiuiKtcd ^-ork* »r AptHimtua an uumMid, or in oaao aaj 
Psrum, without Lhc Conaent of the Veetry or Distiiet 
licianl, hrpuk iutij any Suwor y*iled in anch Veatty or 
Boanl, aroiy Penain au oSMidiiig aball fortdt nnd pay amy 
Sum not ciccediBB' Tc-ri PuuiJiln -. aud In vam the I^oracn ae 
innldn^ anr Sdwdt. Jlniu, Watccuload. Priry, O aaa p pol, 
or other Work* or Ai>|>arutiii< Ha nforennid, oontvapy to iha 
UirMtiona or Kevulatiuiu of tho Veeti? or Board, or ^^ 
Miittmry to the norbdona of this Act. or. witlmtit meh ^M 
l^inttint aa afoteasld, oonatruotinfr, rebuilding, nr mi* ^M 
atopjiinjt any Spwot. Dnin, Wotordoaot, Prity, or Cow- 
pool whiih ro»v ba,re been ordcrtd to be deiooliafaed or 
*top{>(.-(l up, orJiM'OntiiiQingsny W>t«rSttpp^,ard«atToy- 
in^ uiy cocDCcird WotIm or Apparatua aw afonwud, or 
bruidiiiig into any Huoh Sewer as aforeaaid. do not. within 
Kcmruwn I>aya sJtor Notice In Writing br the Vcatty or 
Biianl, osuae moh Sewer. Drain, WutoroiOMt, Pri\7, <« 
Ccwqionltu b« altertd or niluntated in cdnforrnity with the 
DiroctioDs ol the Vtiatfy or Board, or, a* the Coac nvay be, 
to bo deraoliehed « stei^ed op^ nr audi Water Snppij to 
bo renewed, or noh eoioieoted n'orkx or Aiipantua to la 
rcetotcd, then, sad la erary each Ciwc, tbo VMtiy or Bosid 
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loftv Oftou tho Worh tn he dntio. ruid the EiD«ii«ea Ui«reot 
flhail bo pud hy liie Fenou wbo hiu no oifviidi<I. 

Where no Default found Expenses to be paid by 
Veetry or Board. 

Nn. 129. LXXXIV.— II wwh Drnin. Wotrwl^-rt. 
PriTj, Cwiipovl, or W«tw SuiipW, or Wutr-r Supply 
AppnMtoi. or oUver «onnoot(d HortcH uid Ajipnratuii. bu 
fduniJ on IiutptotUm ut aforaaid, to bo mado t« thi* SivtU* 
faction of the VmUrr or Board, and in proper OrfiT auil 
ConditJOQ, UuT Nhall canao tbn? aarne to bo rciiutaW and 
made fooi u aoon aa m»y be, aad tho Exponaoi of Exoioi- 
□aUOD, i«Uut»t[Dt{, and inaUnif fri'xL inicli Drain, Water- 
olmat, 1^17. Cowpool, or oth.^r Wnrki or Anmnttiut bn 
affitoNiud, ahftU be (l(^f^B5«l by tho Vwtiy ur Bmin), aud 
full Compnniutioii kIuiII bu iiinae by thrun Inr nU Dunuiiri}* 
nr Injiirieadonc or uutuMvuned by tno Examiniktioni of any 
»urh Drata. Watonloaut. Privy, CeMpaoI, or other Woru 
or AppuBtoa >a nlonwii. 

Veetry or Oletrfct BoBPd to eauM Di'^lne, &c. 
to be put Into propar Condition, &o., whcr« 
neoflssar^. 

No. 130. IXX'XV.—lt, upon nuch InspftftiAn Mofom- 
saiil, any Drain, Watvrdlnpvt. Privy, or Cuwpou] appuar to 
b* In bad Ordor Knd Conrltliiiin, or bi miuira CliuHimig. 
AltefMJon. or jViiionilmpat, or tn b<> fillnl up, Um Ymtr^ or 
Board aball oauno Nuticc In WridiiK to 00 ^vrh to tim 
OwDW or Oucujiior of tlip I'rpmiiHx upon or in rt-iiMPt of 
whit& tli9 Inep»otion wiw mndo, riviuimi)^ tiini funhwith, 
or witUo Muli rauotwhto Titnc oi ahull be HpixuHod iii vuiOi 
Notloe, to do tlie nwemnrr Wurkx ; uid if nu'h Vlolier bq 
not uompUed wit^ b^ the rcraan tn wlnnm it is Kin-n, 1J10 
Vwliy or Board may. U they think fit, execute eurh 
Worbs and tiin EzpouMiH liicuiT«d by tlioBi in k doiug 
•hall be paid to tlitnu by tlio Ownor or OccupiMr of tiiu 

Vutry and District Board to cause ofTonsive 
Oltehes, Drains Ac. to be eleaosod or covered. 
Where Worka Interfere wItM any Ancient Mill, 
Jtc. Compensation to be made, or Rights therein 
pure hosed. 

No. 131. LXXXVl.— Every Twdy Mid Distriot BoHnJ 
shall diutn, nlwuiM!. cortfr. or fill up. or cause to bedrainvd, 
dtmued, ooreml. <ir fiUol tiu. all Puode, Poula, ujktii 
Sitehea, Sawen, Draiim, aud FIuuub <.'uiitaiuii]^ or uocd fnr 
Uio ColUctiOD <rf any Druitinjp', FillJi, Wnt^T, MhIMt, or 
ThinfT of an offuuive NAtuH'. or lik^Jv t'l Ix) prvjiididnJ to 
Ht^ulth, whlub in-tijr bu «itiini« in tlicir I'nritn nr DUtrif^t: 
njid thi-y ulull cauM' wriUtiLi Notice to bo olvrii tu Ujk 
FanKiii mutdug uuy niicb Nulaaiicc, in- 10 aa Owner or 
Oocupierof any Pieralsee irhsima tlio wmie exiats. nqiiirinfc 
Kiiii,willun a Tbni* to ba apooiSed in mfh KrAife, to di«iii, 
oIunM, «over, or fill up auoh Pomd, Pool, I>iteh, Btiw«t, 
Drain, or Pljito, or to ixintilnict a prnper Suwor or Drain 
for the IMaobaiife ot aiitli Filtli. WnUtr. M»tt«r, or Tiling. 
or to do auoh other Worka an thr Cute muy r«i|uirv ; niul if 
the Fenoa I0 whom aucb Nutinr in ffivi-n fiiil tu ooinply 
thertwitb, the Vevtry or Board Khali cxcout« mich Worlui 
aamaylM n«eeuaryfor the AbatiMnt'ut of inu>\i Niumdh), 
nnd may rewivpr tlie Kxpunica tlirrt^by inourrvd fmni tlio 
Oinier of the PrvmiMw in mannirT hurviu-aftirr niciiliuuiMl : 
Provided «l«B>-m that it ihnU bi- lawful fur ouch Vrntxj or 
Bowdi vheie thnr think it nikwniublp, to ilcfniy all or any 
Feition cJ euoh ExoMOvfy tm Expviuwi of SvwumK« am to 
be iaInyoA nndMr tiiia Ant : Pnmd«d ska, that irh«n> any 
Weril by nSf Vestrr or DI*mot Bfiaid da-w ••• rniuirMl to 




ho done in poraiianoe of the FroTUona of tlUa Act Inter- 
furvB with or prejuilidaUy aSvets any andont Mill, or any 
Kifht DOnneeted tbervmlli, or otliiM' RiKht (o Ihi- U>mi of 
Water, fnQ ComponsatlnD aliall b» mnde by all P<.Tcu>n» 
■iL'iUiuinir Dama^ theivby, iu mannei heiwlo-afier pro- 
V idttl. or It ahall bo lawful far the VdOtv or Board, if tliey 
ihiuk lit, to oontniol for llio P)irv-ltu«^ of sacli Hill, or any 
aiii'h JUicht iHJonijt.-ted thirruwitli, or other IliKht to the Un 
of Wat4T -, and tli<< Pniviatonii of tlii» A"t witti roappot to 
the PurahlMe by tho Vomj or TI<\ir<I hAraiu-aftar author- 
imd shall be sppUosble to every suob Purohsae as sfcn> 
said. 

Owner of Courts to Drain them, and Keep the 

Pavement, ice.. In ropAlr. Penalty on Owners 

for Neglect 

No. 132. C— Tie Owner of anv suob Court, PoaMgO; 
or puhlir Plaoo, not buin^ a Thoroujlifare. ahall, if rujuinMl 
by the Vcntry or DUtrirt Btwrd of tht; PariJi ur Diatrini in 
whinh tho f«W3Mi i.i jiitiinti", to tJiP Satin fauliuii of Buoh Viaitry 
or District Uourd, miflitieiitly ^mve, roinrr the Surfnw) of, or 

repair the mtmc, niul Iat, at I1 propor Ltrrel lliroit|;h, over, 
under, or alonff biutIi I'arl than.>of aa suuh Voaliy or Buartl 
tnuy mqidm, a llraiii. Cliariuel. or Gutter, and keep miuh 
Pamtouut or Covi-riiiK, and Drain, Cluuuiel, or Outtnr, in 
Ifnod Repair, to the sutiafadiuu of auoh Vvelry or Buard ; 
and if any •nch Ownor of any Court, Pnaaa)^, or ptililio 
riaoe, not being s Thoronghfarp, do not mtBMently p«v* 
or cover the aame aa sforoaald, or do not lay down thorcin 
aiich Drain. CbanDol. or Gutter, or du not repair the aaaw 
nwMi-tiviily. lo the giatlafactloii of inch Testry or Board, 
witltin FiiuTteen Dayn uJttT Nutito m Writiim m|ulrliij< 
Lim »o to d» bua (it'trii f^'iryn t«i liiiii by Mii*h V<»tiT or 
Bonrd, cTpry auah Pt-Moii *o offpndiiig *hali forfoit and pay 
luiv Sum not (ixeoiidinfr Five Poimda. [See il, of the Act 
ISki, No. 142.] 

Notice to be given byCompantos to Vestries and 
District Boards whan Pavement, &o., I* required 
to be taken up. 

No. 133, CIX.~Ni>Ctinipicny or Peraonahall bnak up 
or opnti tho Pnrcfini'nt. iSiirfiuv, or Soil of anyStnet. the 
pnrinic whnitnf in undiT thn Control and UansKtsosnt of 
the Vratry nr Di.itriut liimnl of any PariaL or Dlatritrt. 4at 
the PiufKw; it mrikiii>; and laying down anyUain of PtpMs 
or for aay ot^i^r I'urpoaa whataooTCT, eiMpt In Caaea Of 
Kmiirffiini-y ariKiiiir frrun Uefucta <n PIimb or other Worka, 
without huvinjjr pri-vkiu^ly fivi-iiThrw duar Diiys' Notice 
in IVritiuH' itii mtli Vmiry or DintriL-t Bonrd. flulinir iw BUnb 
N'rli-'f the Namii »f the Strort and tho partiuular Purt 
tbcToof ill whinh lurh Pareiaisnl,Snrfa«4^or S<.-il in iiiti:.fiili<d 

U> W brtJcen up or opeiWMl, tha Day on which the Work is 
'pT'JinMoi to be oonuneucod. and the Time within which it 
will be eompletad ; aod In any wutix Caao of Entc<T^?tncy aa 
afbteaald auch Oonipany or Penon shall, within Twelve 
Hews after tbey ot be begta (o break up or opoD auob 
Flivcni«nt, Stttlace, or So41 aa afoieeaid, Riro auvh Notio» aa 
afor«eaid to thsaald V««try or IKstrict Board: and no auob 
PntvminiL Soil, nr Siirfaoo ibnll be broken up or O|wiiod for 
lh<- riir;<(iHe of kiiii^ ilnwn any new Uain at Pirn for the 
iTHjiivevancv at Wutcr diirinx any Part of the uonilia of 
Ihainhfr, /armiiry, and Fiiraar^, without the ConaoDtof 
tli« said V'(<ntry nr niftriut Board; iLnd no Qaalitfhl Oora- 

a»hall at any timn hroak up or open any auoh Pavement, 
i.r«. or Soil for tho Purpoon of layinir down any new 
Mains of Pipon. without the Cbnannt in Writing ol the mid 
VMliTor Di»triot Board: and crcry Company or Vtmm 
otlondin^ aff&iuil thia Enectmcnt shall for every Biaeh 
Otttaoo forfoit n Sum not exciiodiiig Five Pounds, and 
■hall within Tirrntv-four Hours aftnr Notiea in Writin;r 
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DRAINAGE MATTERS. Etc. 



irmn thn Vartrr « Dwtriflt Board. oauM *iicli Jfiiinfl ot 
Pipcfi toi l«' tAlcun up nnd iwiiovwl. and the rnvompnl, 
Suilnon. or Sitil ti) Ih! n'inHL»t«il und put into Itii former 
tHat«; rrowdoJ nlwajri. tliul any OuBhtrtil Cunipiiay may 
lin'uk a|> or wpon any aooh I'tiwinml, Surfnoti. i.r S.iil, f.ir 
Ibc l*tirpOM) <f! InvinK down and iittiu'liiii^ Ui Mnin" mi'l 
Pi|«« alpfutii;^ «»i*t'njf ^"y "''*■ Soniw Pii>«i, on irivini; tji 
tlif> said Vmbyor l)btn<.-t Board. Tbriic Dh.vm at I.ho Icaxt 
b«4on »i dninir, Nutii* of ilii-ir lutoii^bii ' to bronk ap ur 
opon such lavement, &urfii<ir>, iir Soil fee auuli purpaM. 

Streets not to be broken up, except under the 
SupeHntendenc« of Vestry or Board. Streets 
broken up to be reinstated without delay. 
Vo. IWi, ex.— Whoneref it i» ntKioamrjr. ttrm any 
QkiiM) whatever, for any Coinpftny or Pi-raoii to break up o« 
opon the Pavennpnt, Surfjuiu. «r Suil ol iiriy 8tn«t. tnich 
Strout mid thu rnvrmr-nt, fiu^f^ulc^ unA Buil iJiuriHif. nlinJlbn 
trroknii up nud op«mrd iindi-r tlif Supfriiittmdiiiiaci o( the 
Vnrtrr or DiBtriot Uoard of thp I'nrisli or I>iatriot in wKic'h 
the tatav IB situiitf. nnd in nuvh MnnntT. and jld mpinLttiad 
CoinpaniM lit eiitdi timi?. an tlii^jr shall dlrvot: and »uoJi Coiii- 
puiy orF(im>n rtuill wiUi nil cxuivemtiit Speed cuinpEute t|Ju 
Work on account of whirli iIil' naijio in lirukL-u up or oikmimI. 
nnd fill ill the Qraund mid uiuku itvA tliu Puwmi'Ut or 
^arf (100 ur Soil so broken up or opcmvl. mid i^nny nvrny tlie 
Rubbi4i uMaaionod th<avt>y. mid nhuU in t^n- mt'iintinii- 
ftoiuc the PlaM whoiw mieh Piiocmunt or Wurfui-'u or Soil 
iaiM Wken up nr np«nnd tn Iw fL-ric^<d luid fruunlc<<I. mid 
Bholl ant up M)d miUDtfLin upon or ai^uinst llii- Part of tlm 
PaTmurnt. Surfniv;, or Soil no farnkirii up or npcncd a suffi- 
nionl Lit;iit duriiiiif orcrj KiKht thut savli PttTcmcat or 
Sttrinoo or 8u'l " ooatiniiud open or crokt'D up. 



Penalty on Peraons taking up Pavements ne- 
glecting to relnatate them, and to plaos Llglit« 
during the NIgnt time to prevent Accidents 

No. ISfi. CXI- — If am' Cn in tinny or Fersnii jtuthnrinwl 
t«i hrpiik op nr open iiiiy -.li tlio PMfcnwnt or 8urfo<* of any 
Stnv'l, for tlir Piu^h-iMl' vt laying, alUirliiur, or rvpnlritiic 
tiny tliu, Wtttar, orothur Pipe, or otliur Uwful Citiwe, do 



not with duo Di%«iM> oaiun the Gronnd to be fillod w,4 
ntid tho PiiTenK'iit to be rtiiiuttiitiid. and thn 8urfM« ta 1m 
nitulB cnnd, in n prufK-r mid sutstu-nciiil Manner, or do not 
in the mi'jiiitiriiii tuuuu mid ^'itiird thr Ntm«, and affix and 
miiintniii I.i^hU durinx' the Ni)fht dchu- to llw P1m» whoK 
liny (Iwimd in oppn, wi us to prpvent any Aouilmt, vmj 
■iii'h (^ritnpHTiy nr other P«nion »ti (jSnadinn iHmU for e*«n 
xui'h (JtTinii'o Vnrfuit a Sum aai rxmndinfi PSt« Ponailii, eaa 
nlno n fiirthtr .SniiL nut 4ixi>ui%ling Turtj ShilUoga (or wm 
Dnydurinir •nhidi auoli ORtiiiix! onnlinu«: nnd no mai 
PuvoDi'.'iit ithall b« oonwlerod to have be«u rcinacated te ■ 
proporand Huhstaotiul Mnnnur by any aucli ConpwiT w 
othnr Pwna nnlew the Mtnc hixe batai ninrtatti with tha 
uimty or frimllitr Miit<iriiili> of tht Uko Quiilitjr and Thialnua^ 
nnd ivmontcd xuA bound hiKetbiir in the mme or i> aB 
cftimlly Aulwtaatiiil Munnor. u thiw of whith tl waa ootn< 
poHT-d, iu aaali Mjiuuur an in rAtAntiuitary to tbc Veolrf or 
Bonrri. 



tio. 136. What la a Drain under the Motpopoll* 
Local Management Aot, I'ith August, 18&S f 



Sontion 2S0 «Byur "Th» word 'drain' *(iall mt*a aad 
inuludd nny drain of and u»od lor the dminagv of KM 
biuldiQi; only, iir ptv^niiouii within thn uunu curtils^, anit 
nmdc morf-Iv for itie purpoae of wimmunirsting with a 
<;hw|kiij! or vtlior liki.' roueptodo for dmnaifii, or with a 
Hiu'irr into which tin.' dmiiin)^ of two or mora buiUUnsa or 
prc^miiwa o-impiM liy diffc'n.-ut pnrwMu in ouavor«d, MUi 
■hidi ilIho innliidn any drain fur drnininff iniy vrmtp «v 
IdiM^kiif lionwa by a pnritiiiii.'^l op«rution undor ue alim 
of »iiy vi'ntry or diatrii't bOLirJ." 



I 

I 



Tlio Metropnlitt Loch! Mauagemciit Act 
1802. Soclion 112, also mtorprclfl tlio meaning 
0.S follows :— 

"Tlio word 'flraui' ithiill 1m *l«c9n>od to epply to and 
inalud« thn Riibj^ct mattan speoifled in tho asoth S«Ettaa 
{if the flr«i.'1v-ro''.il'xl Act, Bnd^lo uiT dndn tor draianjr 
a ^)iip or filock of hoDaM by a o^oddIsmI opcnUion, laid 
or ooiistriiotcd b<>for(> ihu fir<t of Jmiuery. 1950, ponaant 
to th-o ordiT or din<uLii.i[i or witli thn lumcljon or 
of Iho MutniiiolitAn Coimnuwioiicrti of Sowun." 



M 



■PKml 



There ia a emBll Act iutituled *' An Act tn amend the Aet of t)ie last Session of Parliameat, 
cliapter one btmdrod nnd twenty, for tbe Better Local Management of the Metropolia (29tb Jnly, lASGf, 
but nothing of any interest to tie pliiinb*r. 

Tlien follova thin Act of 1S(12 :^ 



ANN^O VICESIMO QUINTO AND VICESIMO SEXTO 

VICTORIA EEGIN^. 



CAP. CU. 
An Act to amoiid the MetropoKa Ixical M&aagQoicut Acts. 



nth Augml, 1862.] 



Private Parties before branching Sewers into 
Main OP District lowers to apply for Sanction 
of VcstrtQS. 4c. 

Ko. 13* 47— "R**^ PflfBcm othor ihiui a Vcirtf^ or 
BUtrict Biwnl inlondin^ to ninkc ur bnuidi a Svircr, vitiitt 



into u Sewer \-QBted In the MotrogKilituu B»nrd of Wovln, i 
itiUi a Sower vmled In any ViMtry or ni:<triiTt Boud. riull 
in thu &nt inatance lay tha Flan nnd Si-otioa thetW 
Ittrfijin;, and npplv (or tlio Saoodou ol, the Vcatry er IMa- 
triot Board uf tliu Ptmidi, IKirtriot, or Part in whieh i 
liv(t-ai,(ntiaui.>d Sowor* aball ba altuat* ; and bq Sowtri 
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I 



I 



be beirun b> he maJ^ bf mk-Ii Penoti until thr Snni^on in 
WihiiiK of •uol) y«Btt7 Qi Diabiot Bourd ohiUI hnvQ Wn 
«Vtain«d. 



Soven Days' Notice must be grven before OpB)n« 
can be branched into Main Sawere. 

Jfa. 1]X. 49- — All PonnDH iiili-iidl rii; In iiiuki' i« brniioh 
nnj Drain liibi n SeMi-r vuhIu] in Lhv Mi-'lni poll tun SoArd 
of Worlw ^iilII, fkvt'n tilenr Dilvh ln-funi iximtncndnR nnj 
Wiwks iiit that Purpupc, iiiilIcf writtt-n AiiplicAtion lo 
tho Vwtrr ui Suonl v( tLv Piiruh. Dutriot, or Put Iii 
whldi mdi S«w«r ibaU b(- rittute. ao i^aRi|MiDicd b^ a Pliui 
Bhowinjr Buoh PutiraliUH m mny b* Kqnirtd "by- unr 
Byelnw or RtfoIuCion of tho auid Mi-"tnj|vilitnii Bonnl , una 
luj duuh Wnjrli aliall bi' ooinranni-il miiil thi- 3iiiii'iion in 
Wrilituf uf the mdil Vmtiy iir Dintrint Board iduiU Imvo 
boon glvcu. 

Tempopary Provision for Drainage of Property 
where no proper Sewer within BOO Foet. 

Ko. 139. 66'^^T'*f*"i* i'<->rtaiii jinijwrtv wiLliiii tlif 
Linita af thv Hotrupuliti in ■«> Mtiuit-. im Ui ri'iider it 

bo|ii«oUosblp, or jinu^tJculili- only lit iitiilui' Bri-'Iikp, to 

tMimeot Bue}) Propurty with (tovcrtd 8irwen, luid it iii 
expedient that eomii tempravy ProvlrioTi should be iimdi.- 
tor draining aiioh Proper^ tuid abating liii' Nuiuntm 
exlatiiiK thi-rvuti or oaiuM tliorcliv : Be It tluicvfuri! 
enintciL Tliat iu aujr Cuw in irhlcb any Uuiuk ur 
Otli*r Building, whf'tbor OTOcitad Ixifore or a(t4.'r the 
Beanng of thit> Aot, ia witlmut mffldent DrainA^>, and 
then 13 uo pKijivr Sowtr nitlijn Two Hnndml Vevt tit 
anj Part uf itiic-li House iir Buildiutr, it iiliiiil Ix- lawful 
for thp V(»trv or Dintrii-t tiiutrd of thL- J^artnh ur Didtrirt 
ia vhicli anoi) Huuac or Builditifc in ntuut<- by NotitMi in 
WritiiiK to Rquirv the Owner ff HUirli Houire or Build- 
inn *" o^turtruct iLud lujr from tui^h lloiuu <ir Building a 
eoi-cTwl Drain h> loud ihLmifnun into a (vjvufm! waier- 
tiffht CuKuaul or Toiik ur otlii-r nuttnblu Hii'(-]Jt>nlo, not 
hcinjc cindi-r a Hnuw or trilhin Hudi Dialntui) fntn 
a Hnuan aa thir Vi!«i1rv nr Bcuinl iilutll itiroiil, and Ig imn- 
•tmot audi CcsmioDl, Tank, oc Kcocptaulv ; and the aovrnt 
ProTUonit tn the fintl]r-T««it«>l Act vritti nTipeut to tlic 
laying of Hou«e Draiiui at tlio ExfiLimo of iho Ownata 
u( l*rojitirtj", and the Buuovpry uf nui'li Kxjiliiiuii of and 
tlu) PanalUiNt for uny OmijBituu iii m>|ie<4 iii thu Pnfor- 
■nanee ef anr suuli Wurlu punuiuit l» tht; ordou of 
Vantiion or Oialriut BuMnIa in oixiunlann; vith the 
Dirmtiaiiii uf tim oaid Aut, shall be oxtoadird to and 

317 to the making of due* GHapoola, Timlu, Hcoisp- 
ea, a.tid IlniiiK. aud Ou! OrtCuni of Vwrtriiai and 
Dtanrlot Bourda iu retalluu tlient^i aiii) Uih Kxjieuaaa 

IhoTfot. 

Vestries, Ac, may compel Supply of Water for 
Houses. 

No. UO. 67.^If it shall uiipvar Id any Voatry or 
Diattiot Board tlint any }Iiiuw» witliin tlmir nintu'ctivc 
Puhahfa nr iJiitrii-tH in withdut a pr«p«ir Rujijily uf Witt*T. 
iMtd that HUi-h Supply cuiii Ix- runiinhcd to aur.h Hitbiv 
uA a Uattt nut exovului^ Three pi-iici' per Week, roufunn- 
ably with th« Boalr of lutu uiitiioriani lo bo chiuf^ by 
any Wa1*T Compaiiy icithin thf Mctropiilia aa do^ad bjr 
the fimUy-iwGiInl Att, the Mid V«Btr>' or DiacritH 
Board may pre Notice in Wriliiijr t" thi" 0»*uit or 
Oooumtr of Buuh Huuiv, ru[utriii|t tiini, witliiv a Tiuii^ 
"tH:i:inod (herein, to obUiiu audi Sujiplr, and (o do nil aufh 
\Vorlai aa nay br nc>M>Mary for tbat PurpMM' ; atid if mtih 
Notire be nut vccnpUod with the aajd Veatry or IHatriot 



Board alisU do meh Works snd leeovor the Expenaoa 
Iheruof fnim tlia Owner of the PniniKa as hmnuiiftar 

Sruvidul : and any Wator Onii[HUiy ahall. utKin ihu 
l-^tuiBitiou of audi Vcetry or Board, impiily with Watrr 
aii^li Ilouaf, uiid the Bat«a for tlir Su|>|ily uf inch Hnunu 
or KouaM na afoMaaid ahall Ih- dim gjul ]>ajn)>lr hy thu 
••Id Oimcr, and «Jial] i» myiivnyl by the Compaiiy oa 
If aaeh Owntir had «ontiiuil«d with thL- Company f<ir tho 
flupply of inioh Wator. In nny Cute when- it xtull appvnr 
ti> My V<!Alr>- (IT Diatriut Board tlutt ilii- rxiHtiiiir Suiiply 
of Wiit«r t» not IlouM within iLuir mijwuUif rannhm 
or Dirtriflta would ba> ■ufliniinit. f<>r niii^h Houw if thn loino 
wore inhabitod by n loawr Numlxr of Purioiiii, but ia 
inanffiiTcmit )>y roFiaon that the aiLini> ia inhabitivi by 
numnmiia Puraona (haliiB moi» tluin Onn ainirl" 
Family), it ahnll he. law^id for auch Vi-rtry «r Dirtrict 
Bonrd to (fivn Notice In Writlnff to the 0«Tiipi»r of auoli 
UoiMo, rw)iuriii)r him, wothiii n Timr nproiliMl thcnnii, 
to* obtain aurh fiirthnr Supply (mu •■xr^wlinf; » Siupply 
at thu Ratn of Thittj- liiuloiiii ptr iJiiy for efuiti Pt-non) 
iu< %n them nhall appear nrwwiLry. aud U> (la all auoli 
Work* na may br ni-'-owarj fur Lbal Pnqximi- ; and If 
mifh Notice be not (!<'nipUi>d with witliiu th'> Tune thwein 
fipi»iticid, it •hall hii Uiwtiil I" Ijtlw EVu'M-iini^ for ove»- 
crowdinff, in Ihn Mnnnor Piv.riilod liy the "NtUKancca 
Reaioffal Ai!t for Kn^lnnJ, IH.W" ; andnpoD Proof of tfio 
Fiuit. that llii- W»l.T Hiipylv ia not sulUt'iciir by r«aM>ii of 
Uui Niixnljiir of PiTumi inhaliilliijr tli!> aaid \(uwm\ ibtdnj; 
iDorc than Can Fmnily) it nJuill bi' lawful for tlio •Tnxticm 
to nuiki- tho hkti Older nnd ^^ iiiilicl tbo like Peiuilty ua '- 
any othor Oaa« of oivirc-triwding. 

Penalty on Pereons Interfenirtg with Sewere 

Ko. 141. 69' — Anjr Fitiod «ho ahaL tAk« up, Tomore, 
detiiolldi. or oUiemiao Inmfam with any 8«wvr or Part 
•A a itower naled Id the Hetruiulitou Board of Worka. 
»r In any ^eaUr or DIatrlot Board, witltvut the prevjuna 
Pcrmiiuiion iu Writin|f of aiiuh Board or Vvatiy, or who 
ahiLlI wiUtdly dnmaf^ any Sowor. Bank, Defmoc. WkU, 
Ponatock GniUui;. (rollT, ade £utnuiac. Tldt? Valve, Flap, 
Work, or 'Hiiufr vvated tn die MoLi«>pulltaa Boinnl or any 
Vetitr; or Dinirii-t Board, or do aiiy Aft by nrliiih tlw 
Draiiui^ uf tlio Mrtronulis or any Part thi'n^if way l» 
obatruotod or injuntd, aliall fur evvry aiidi Otfuum; fJifcat 
sod riay to thf void Hi.-tn>politau Board of Worloi, or to 
thfl Vmtry or Dintrtot Board agrffriered bf may aaifli Aet, 
for every aui^h Ollon<>e a Sum not oiovodinr Twtmtv 
Pouiida. aud nluUl b1» |iay to tiuiib Board or \>Btr}- alt 
Bxpuuntit of tvjMiiriiii;. rMtvnu;. rcitiritaiiuy. or luni-nd- 
(Uf^ any Sowlt i>r otLur Work or Thiuic bj taki'n up, 
nanorM, dMuuli*h«l, diunnfivl, or iiitcrfcn'd with, to bu 
reoovefnil bj Action at l^w nr liefi^rc u J'omt* of thi- 
Peooo by a SummaTy l*rr>i<ii>iliiig, at tlu- Optioo of thif 
Board or Voatry. 

Where Owners of Courts, &o-. omit to drain and 
pave, Vestry or Diatrlct Boap^I may porfopm 
the Works, charging Expenses to Owner 

No- U'2. 81 —In ai'V C^a*' of Ilifiiull by Ihr Owanr 
of any Conrt, Pananjfr. or Piiblii? Pta<c, not buinic a 
TliorouKhfan, to oon^y wilL thu Itcouudtion of any 
Voatry or UlntiiftL Board lo pi-rfi>nii 'Worbn of pavitift 
or driininK of thn Natuiv' di'wrilicd in tho One hnndn<dlL 
Svcliiiu of ibi- (intliy-r™it«l Act, it nbull Im lawful for 
the Voatry or Board, nhoukl Iht-y m* fit, in Ur-u of rtif(«v< 
In^ thr Prtinlty bhiirrin tiumtioudd, to cx<viit4! lUid porfann 
auoli Worlos and looorcr tho £xpc«uic« thoroof (rou tlic 
OwiMT, «itlb«r by Artioii at Law or in a nuiiunary Uanacr 
brforo a JuatW, at the Option of the Vrtitry or IkiAid. 

t2 
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Penalty for ke«pl>n£ Swine In Improper Situations. 

No. H3. 91.~-No PcTOoB within ftnj Piiriah mpn- 
Hiaicd in SnhiHluUi A Ithiii giwa a liit uf Purliilii's for 
Rboat eight atiltm nxuiil Ijimduiii, it Mtanib tu (laiupntettd. 
FiillMni, Grwnwii--h ni»trirt, Wttndnwfjrth, liai-luit-y 
Dbuiot, Woolwirji, TiuIilinKi^ii, Ktimin^ftim, CamU-'rweU, 
CholMNi, ICntlttrhitlic, Claphimi, ilatufanm, Twtiii^, 
Uruvcn^, Slm«tliiun, I'utiicy, nnd ifc■Johlucp^>ll, Stoko 
Nfiwin^Jii. icl, lo ttiu fiwtiy-n-eit*d Act, orliiuiiyl>i»tri(it 
nunitiuticd in i^ihralulu B tii Uin uiid Act, uliiill trru.'d, 
fwd, nr Icnap any Hwinn in biiv LiMiJily, rrtniimM, ur 
Plnoo which amy bo unlit far tlii^ kocpliiK (if Snine, iir 
in wfainb Uio himdiiifr, fc«^OK, or kcvpiuff Swine ma-y 
cTDitlo a NiuHiwtt. Dt ho injonoiM to UunlUi : and tiny 
Panoa hiMdinr, fMdiii|r, or lHe[»nff Swino in or on any 
■nob LomU^, ratBJMf.BrPlmooNhjill be Unbln tu uPinmlLy 
not oxoeadiDg ForW SbtUinipi, and to n furthnr ronnlty tint 
oxcwding Ten ShOlinjn for cnry Ttsy (ianog wliiivli he 
BhalL oaDtiiiDL0 nioli OtfvDoo aJtor a«tioo frotu tlis Vcatrr 
or Dltthct Bo&rd to duMoUaiio tlto auiM, uid any (aou 
Ftonitlly ninv bn nuYiv«rad hy amimmuy l^«<iMdiiiff ; and 
if in Viy proneedintr urnlnr thia Knartment it aliiill bo 
limved to the Kni.iKfiu'l.ion of tlu' Juktim or JuatlnBii that, 
luty moh Ixjcality, rixmuwA. or I'liux' arn or in unAt for 
the keeping of Swino, minh Jainica nr Juntirm ma,y 
pruhitnt tW qmur thoroof for that piirpowo for tho futuro^ 
and any l'*»«wi dii>obeyinB' tin? Order af nny Jiula(« or 
Jojitiaes in thin Bi^lmlf ahsll bo liubli! to a Puimlty of Tou 
SUQUiigs for eveiy Unf during nurJi hix Dcfuult. 



IJo«nslng Cowhouses. 

No. m. 93-— From and after the Piwt Day of 

Hix*i»her Ono iLuuMtnd t-i^ht hiimlr(<H (iiid aisty-two, 
BO Phue vithin &nr P&riah ur Flnoo Rx^tinned in tho 
Sdhodulw Ut the fimtJj' •redtul Ai:t iihivll ho u«e<i by 
kny Peraon uanylug cm Ihi- BusiiL<tM of u Slnughlcrfr of 
Cattli> nr Gowkecpcr or Bikiniiuui a« a alauKhUT-houau 
fior tha PiirpDM of nlauglitiTiiiK C«ttk ur a CowLoum 
or PIbcm for thu keeping of Cvw*, withniit a I.inainyi liad 
for andi Ktrpoae rMMotiiraly fromn thn JnittioM ni the 
Poimt MtM.-iabl(<(] ut a 8|)wiial S<»<iiiiiih IimM in the Division 
cir Diitrict where mjcli SlntiniifM' linn.i Couthuiutii, or 
Pliur in nitunli.-, and »ui:h Lii.'Uiit.u nli>iU cciEitiiiiiLi in luriw 
for tbi! Pi'riud of Ouo ITear fium tbo gnuitiiitf thi'nuf, 
nnd thcuci-forth nnlil the SpMial SeoaioiiB to ho hi-ld next 
aftor tiio Expimlioti of nich Period, and uo F>« or lU'WiLid 
exoeodin^ Rv» ShilUnga abdl be takt'ii fur miy knoh 
litimoB ; aud if any FiTwtn uuiytng on auuh limimsa 
of a Slauirb-hn-T uf Cuttle. Cowkaeper, or Iloii^-rtiiLn. luw 
aa a R]nii)rhtrT-hi>iuL' ur Cfiwhoune any P1jk« vribliiii luiy 
Porinli ur Fhiop (itcutiani.ll in the Sohadnlea ol tha fiiatly- 
rccitod Act which 18 not *o liMuaed, «T«Enr Pcraoa aootf^ad- 
inft ahull lorooeh OHcnoA b4> liablu tA a t'lmAltynnt «koom1- 
iti(t l^iv Pounda, ut whcuh UlFanixt liw P'uGlthat Cattiu luivu 
been taJccn into nudi I'tanv ilmll be dtnmMl ■tifliciptit pniai 
faaie Eviili-nrr: Privid«l alwnyn, tliivt hrfoir nny Ijiainraj 
for tLc Van of any Pla'cc ua a Sht tighter- huuw or Cow- 
honao ia Kraatod M aformnid, Fourtmi Dura' Nirtioo of 
ibo Intcntioii to apply for tnich Licenro ihall be fprcn to 
thu VfMtry or Diataict Boanl uf tJui Pariah or Diitrict in 
which any auoh Fhue I> attiuit«, tu th» Intent thai nich 
Vortry ur Diatrirt Boon!, if Hiry think fit. miiy nhnw 
taaof iiguinst t^iv giaaXiixif vf any nuuh Licvaoc, and 



alao Seven Coya' Natioo previons to anch Special . 

bdnir hold of th« Intoition to apply for auck Ltcau 




Bh0.ll 



Juaticuf for anc^ 



he vivon to the Cfcrk of 
Diviakin: FmTid«cl. that nn^hinK in thia Art ranbiaad 
jitmU i!Xt«nd to Shm^hUr-houim cnctMl or to bo ((aetad 
in tlio llCiTtn)]>n1itAn Caltlo Unrkvt utidrr Ihi' Aulbority 
of thi? MrtriipdiUin Market Act, 1861, or Ibc lft«R» 
puUtiut Market Act, 1S57. 
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Month's Notloe to be gtven of applying 

Uconco for keeping Slaughter-house. 

No. MS. 94-— Bitftiri'i any LiuaaQv for tbe kespiniF ** 
luiiiir uf any Huun' or Plitoti within tfas HeUcip^la* 
PoUuo Diatnct ua a Lir-.m»ed Slaugblwtu* IltnM flt 

PlarH? for thv Piirpowr of i>lallj(llt4riiag or fflH ^ HoSSM 

or othor Cattl« nut Ullod for BntttLv*' Voat ahaO bt 
(n^nted hy any ijuaitar Baaalona of Hm Pnaee vate 
^f FroviMouB uf the Act of the Scaaion boUao is tba 
Twpiity-siith TtiaT uf tho Itotffn of Hia ICajeaCy Kio^ 
Gmrrat tha Third, Cluptur Sorcnty-onr, or of Out A^ 
of tti« fluuaion holdoa tn the Seventh and Ei^rhib Vaan 
of H«r |>rcaeBt HaJM^, Chapter K^hty-Kvmi, or a» 
Act MnCTwUtig edthin> uf the Mid Ada. Onn Homh • 
preriouB Notln of tlw Inlinitiun to apply for imidi I jnfnea 
ahall be Kl<rcn tu tho Vntry ur Ihatrin Board of tha 
PuiuL or Dlncrlrt in wldidi niich H«iu>- or Pinra- ia aitualn 
t« tlio Intent tlwt Riwh Vcnlry or Dij^cl Donid, if ihnr 
think (it, nuLj (how o«iui> afcainal tit* Grant of mum 
lioeace. 

No. 146.— WhatlsaNUISANCEP 
(Nuinnnro Tt^-mnvii] Art of Hdi Au^nutv IH&S.) 

This Act in Clause VIII. eets out wli&t U to I 
C0DfiidDt«d a NuiBance aa follows : 

"Thn word Nutsaiice under thp Aot Rhall iBdude 
prrmEM* in tuch a ataw at to be a uuiaauce and LnturiotM f 
Ukltli:— 

"Aor pool, diicb, gutter, mtnvoune, priry. arinal, 
ooMpool. Snaa «r aabpil ao fiml aa to be » nuiaoauc ur in* 
jurioiu to hanlth." 

Who may give Notices oT n NUISANCE p 

It Bcts fortli in CIbobc X. of tho above Act u 
follows : 

"Notloe uf Nuiaunce nav civcD (o Iho Luc«l Anlbnri^ 
hy any [htwu »■) K^qcrifVM thorwhy, dt hj tin- followiiif 
persona t th» Sanitaiy Inapeotor. or any pud Offioer uain 
tho «Jild Loual Authority, 4e,. 4e." 

Clause XIL gives autliority to Justices of Uis 
Peace to issue orders fur Uio abatciueut of tits 
nuiaanoe, and Clause XIII. giTes tlie JustioM 
puwcr (o make orders for workn necessary to pn- 
%*eiit a future uuisauce ori^inatiug from tlie sanie 
cau90, and to be done id a given titne ; and 
Clatiee XIV. (;ivea the JuHtic6« power bo inflict a 
penalty for non .attention to uieir order, witlj 
power to outer ttud remove or iibato mcl> unisan«c. 




LEAD LIGHT AND ST/UNED GLASS GLAZING. 
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LEAD LIGHT AND STAINED GLASS GLAZING. 



In ardct thut mj vKak mfty Vi^ a litUo varied nnil 
iiiUTunUnff Ui UotJi Uivm and rnuntry wot'kiD'>ii, I "hnll closo 
UuH vuluinn with k uhjiplfc ou L<.<iid Light Olazing, & 
(mbjwl which will Im *en; interertioj* (o tlie couutry wcrk- 
■uMijnBnruti^ponulIrtuil is a Bubjwl ym wilhi>ut iM Uwn- 
tn«, cswpUng that wbi«h 1 huro writuai for tnda 
JonniA)*. 

Wb have now tnnta tn that Mrt of our work known aa 
Imiui Li>ht Cil.i/iny, which eiYoiy ooniitry plumber 
•liuuid b« well (rumnclctd in, oo it ic very handy to fill iq) 
tijikiT, tuid for a ohiLii^ of work; bevidua, ihti work cfflgln- 
»t«d with ths ]>luiii.l)«ra, piuntcra, and g-luzkra. 

To bcijcin. with, I wUl aoaunio tluit yuu havv a ku<'<1 
diunond, or two, ana tnt roufifh, tinil Ihv oth<>r fur l]|(1it 
work; «liKi, tliiit yon hiiwc n nilci and RtnUfcht<-%o, und 
tlint yiJii liAr<i wttlril i]j»n w'lnt nbitpa your lltfht ih ta he. 
Till- (wttiti); out will be &liown aa yuu prowvd. Kvury kind 
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jT n te ^ 







Fit>. on. 



of gldiu mny be hwl frvini tliu iflims nifin-hKnt's, nml rficrc- 
foTD this w« Khnll not Bay much nUmt uiitjl the jiroper tinic 
ttniTM. Thu DiMnond u iLown «t Fig. CT2. 



• Pn 



o '0 



llflV/ 



Ftt). CT3. 

navinir c]iD»on titc mu wiiuloir kiul and quality of 
glnv tt bo mad, proon^d to makn an ortUnuy iqium Wd 



Kfflit. For the in»t!iotl af work rcfw toFip. G73. Ftrrt 
yiJij roqiiirti u fiiJI-Hffl!d dmii-iiitr ol tliu windnw, or you 
miut act your light out (in a bcmtil, or na iJiu lionc-b, tu iliu 
vznot Mhw« ondntni nquLiwl, nhovtiiifi ult tlm K-wl wurli. 
allowing for the thickncMcn of thi' Irad ; thf^i, if it i--> fur it 
BiroiLR) wiudow, fix the kth KL, fir. 073, bImi tho lotb 
H N tquckro to K h. Now, luving bU Iint<l out, tnkd iho 
\i-ad, ■or cnbnti, otid plaoo one «Dd undir thu foot, *nd with 
tliu othur mill jiu!] it na hh tn Htn1''h it mit qiijti.* itrai^lit; 
tliiiti fix tlin oulmu nc nt A 1}, uitli iJioiiiuiktini' >i|iri(,ii. or 
Ijniiln nlKiiit lin. to {is. long, nnd as abowu itt the doU 
lieu A and fi. 



The Ladkin, or Ludahln, 

Knt, with Aladukin, Fiff. &T4. Thiauia nnitU niocoof 
bux-n'iiod or Uiui-, abijut Wu. up Oiii. blip, liii. wido, Iln. 
thick, witli LtiH Hidi-B lajM-ml. muuditiir fn>in iioint to |ln, 
u]i tliu aidiiH tacvpvtdag the cnhnni. OptTU the iddni of the 
uubuu an tiitiwa nt Fi|f. iji, »\m m nliorrs nt A, Fig. &iJ 
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Pra. en. 



Tha Udnldn Is n tool which requlica to bo hdd m tbst h 
will ffivD to th* hand, in ordvr tliut it may vfKa the colmM 
without OBiudng Ihtiiu to rivvl. AD':>llH-r imjxAtaut point 
ill to katf tlii» tool noftilv «quar« with the .-nlinc, or, if 
uiylhlas, loan the end D, M^. OTA. u litile from P townrda 
6. for, Khoiiid you btinir tlii> point A Ivfurv U, thi> rhnnoea 
itn> that the t>ninl will ali)! out c)f llii? luUue, ihorchj 
D{K-iiiii|f tli« »ia<.« uik'vi-uIt. 

Ni-w Hlntli-li aiioLliUT Ivufcth, and «c« that thv nid i*<]uit« 
briffht Mill dmn. Nont fls thi- «nd C in A. lui nhown nt 
A, Kij,'. i'nS. Spri^ tliia ■■nlmi' duwu a« nt C I>. NbkI ytio 
minim the firnt aiiiinm of iL'lawi, I. Thin ln'JiiH cut. ncit 
At'ith thi* Indokin, opcm the aidis of the caliat?'. AH nnd 
CI>, iindflx thcmiMuv aa shown at 1. Now, for aTKiiincnt 
wAe, lotu* Hx thi>nraln>wof miarv*»lon|j[tbntap, ad at I , !2, 
3, I, which u dune u follows, out flmt ynu want a nutting 
knif«. 
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Fxa. en. 



The Cutting Knife. 



ThiH ia nmpljr a pirov of •tool KurinK n rQaDdod, elinp«d 
Rhup outtin/t mI^, n» from B Ui C, Vi)r. '!'(!, tmd n baaa 
hanilki, with a kiiub A for tko piUm nf tlii< hAtid to finm on. 




flu. 6711 

or ■ninirtiniM thfl Ami of the knife la lu it 'F\g. 077. 
Thin in bimm as a uofllu or RtUng. uud cultlns Imifo 
oombiucd. It !■ dmpljr Oui knth Uudo u 1» fig. 670 
wiUi II (Ijjfviunt biuifUe ; Ibn buuiUo luu h luin|> uf mUdor 
ut thn cnil, lui nt A, whkli uwwfm to driro or knodk tho 
Kjunrni np to ihcir plnoo in Uio mlmw. it nlw) unnwiiSK ti> 
drivn ImuiM orr««ioDal]y. «ta., cto. Now refer to l^g, 073. 



pluni Ihi' Xu. 2 wukni in tbo \ttul • m, kud with (be 

nf fniir netting Imifc st A. Pig. fifj, tC^tly kBodi 

rdgM of tho K|ilBie, n aa to fgfoe tbnn v«U tuinw and Into 




Via. en. 



UttTiuNo. 1 aqure Mt, witli j^ur i^utUtig knif.? put rbo 
pjcos « lead a, to the exact tonfcth at tliv wiiiaro 1. and 
wiib tJui lulnkin t>[Miu itn udoe ; tlicn vcc tlinl th<> imd it 
riifht : IV1W plruMi it into tho «ud cabao ftt w, aii*l urur Uin 
C"l(;c uf tho flnt '•f|iian' of glua, u thnven al s. Nvxt 




LEAD LltiUT AND 8TAINEP QLA&b GLAHiUia. 



ios 



Hko l«ndi, cks dunvn at F. Fifr- 071*, nl>»nc ABC, Fiiz. 
47fi> Next out uiotlicr piooo of lent], i, b'iif. flT'l, thv 
exflot IcTifTth (»M thnt ita «n<l in cbnn oiul brif^ht), and 
|il«rn thin in thn tmil Innd at w. and a« ynii did k-uil a; nntt 
pliute ■qiinri' .1 and luiid t, anil next miiinn' 4, kncirJc thmn 
sU Hp tight tngetlior. Now yon liiiro one row of mi'iuhm 
ceL 



GIbas Cutting GcLUge. 

If jTttu Iiavo iDutiv wituinw in ytmr lifrlit, yoii iitiotild nut 
Uium in a gmiitc as iihovni Ml Fig. fitiit, whii-Ji i» tniulu hy 
noUiiiK lw» ladiH n» ttir tx-nrJi, nml n<itinL; (our liti. nr Aia. 
iwU(i(aa al NAIL uid U AUGU NAi-LtJ) to the exiict dutauuc 
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FIXED LATH 



Flu. «eu. 

f^^ till* tilrulglit ikXik t<> iwb mniliMt wtillnl tho }:1nwi ia hdiiK 
rut. Tl'u tji>st l]|iii(f wmiUid in llic rroM culiiw, or tewl, f'»r 
fixing as at K F, Fj|;. €73, mid fur liultlin^ thu unds vf tli« 
le&iiU« J«; thUorow ciilma i« itlno atiovra &xed biU) ik« 
rido oalne, oa at O-cwi OiiMf, Fig. 679. Nan linving 
the end out. oa aliown hr tlu> dotted llnea. cImo ft : ttipn 
irilh your ladikin r^Kii Uio iddc, a* at LEAD LADAKIK, 
Tig. 671, etc., sad place tho load o>'ur the uuiIh uf tha 
•qnarM, &ad endtt of tho load a, i^ t, ux tit p, r, «, ajid ueit 

Jiro«wd with another row ^f Kiinima, nx nt ft, '1, 7: or, 
aat«ad o( lliaC nxing thn ruw of wiiirLmi rw at I, 'J, %, i, 
TOTi may fliid It moni oanvfltiiMit to fix voiir flmc rtiw tip 
tho aide, na M \, 6, ctr. Thii will iil tijnew d^^nd upoii 
th« konrtli Crf yijur cnlmm. onA if done In thin kilt r way, 
th«n Ihu «linrt li-ndn ut 'Onurav Will hflnj to Iw n^ntas Ino 
ItKht. Havinif workwl thp iw|ii)ir«i (^uniitiry of J^awiii, 
atitl nil Ilie lonil ororkL'd dim-n Hmrviitli. rw iit K O B anil C, 
Fijr. fi7H. fix Ihi* will unluip niiinmitw tlia end C D, Fitr. OTJ, 
aud thuu tliu aids mlmu II J. 



Soldering up Lead Lights. 

Xlovinfr «T«]rtUB|[ rifcLl, next is the inldorinic. Tlii* i« 
dooo n« fbUom : Tint you mquirc thv wldcriii^ ir«ii : this 



io illtuitmU'd ntPiif, fi«l. It ia BiiuplraninmrnthiipointM 
end. Olid huviu^ u tioQcd point ; iini auv ia usually about 




Fio. HI. 

2ifi. by 3in., ipit}i fi linndle ISin. t<ni|r witb gfTppiiiip tvint 
u; hIiowti. This ih f'lr Uiii purpuw lif famung a gu«I ^ii 
with thn fi?lt, nr liildin', or haud utiulcdi (twi) atirloi h«I1i>wnl 
out to olip thn handlo iiuitaod, tif folt). I».itcad >if the irvm 
soldorintl iron, wnnc K^'^'i^''^ i'"^ 1^0 ordiiuuy ntnii^ht 
tijpper bit, nnd for my port, I very wxtvh. prefer tlw co[ip*T 
bit, though it nvjuire* practiee not to bum tho Iwid irith 
this tool. The iron dotn oot (rivu ita liont no MuHly up to 
the load. Now inip|K)i« eworyliuaK to bt nvulv fur ■ulrlur* 
iiift, next taki> a xtnp of (ma noltl^r ill thi> k-ft hitnd. itiul 
with yuiir rrsin box, Fij,'. hi, nprinkli! a littlu bhieh ri»iii mi 
Hi's joint and upply the aoldoraad truti in tin: UKualnuuiUL-r; 
fiMt dton'f allow it la lif too hut, Bor atay tAO longron thr joint, 
or it will nip tho luad- Put •uffielent Bolder on to fumi a 
TULii denu rtuM.'d rauoil buLttiti, aiiil io iIlIh manner (oliur 
«jw;h ji)int. (Suiiiii pltuuburs iihh killiMl npirita JoHttnld of 
rwin, bccauw it inuluu clciuii-r wurk. but thti rwin ia ths 
bctrt, for it fijnna a ccturini lictwit'ii iliii teuds wid tLo 
ghiaa.] Now turn tlte light o^y^r and solder the oditt aide. 



Ties or Bands. 

Thew ilea ore rimi>l}- hit* of lead or copper wlr«. the 
lath'i htiiiFC goiiernlly iixvl in fnit-w>irh work (rttftinml i^liwa 
»f omatncnbil work), luid Hilitenxl on at tho jf^inta nn 
idunra at S«t<ltr, 7\q. Btf'i, and in suoli a msoQer that it 
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JvU, 
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Six* 



Pill. tWJ 

wilt hold ttio U^ht to lh» window tMni. whii?li bara are 
EViii?Tally nbout Jin. dimiic-Icr. mi'l plnci-d In Huit thi- i^rJM 
It-od^, Thtm linm aii' ahowii at A O B. Vin. 710, or 
Miuutiinu), aa iu thn vazy uld huuMu, tli« hurs ore placed in. 
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Mk uprigliL poftlilou. The iim are sotdored on ti 8U*h 
plaoM am t]i« wurbana nay think iwoeMuy for oi^port- 

Camentlng. 

Hie ociumliug u iur tUu puriniwi of Icvtpliia: tlic gloM 
fiira totprtlMr in tli« li>ntl, it oIm malwti tlm wuric iiti\'iif^T, 
and keep* it tnoic vst<-r mtd irind tigrhl. It U don« iM 
(ollowa : With sq old paint tool and wime good «titt Ictad 
ooloDT pnint, rub the Itada ajid joints all round with the 
poiui. Now gvl Bome wUteuin^ siul » block lead hrush, 
rub tliv whit4iiiuif into Uw j«iata ot tltv l<«d work ; liwp 
ul tliin until Did itJnMand jouilapM'at'ftv* frvni ttu> juunt ; 
or in«t4>sd of w>itt«ninp, wood anb«« tiur b« nend, whicli 
«^l Bot TVtv hstr]. Npit, clmr all tfae vhileulD^ off, and 
with soma Ixiap bhck Klivired ittl over Urn lifcht. with vour 
Uack lead bninli rub nworj' over the jolnla uDtil they dnina 
likfl a black •kwdod atovo, and tho ir^aaa Is pcrfcutly frco 
inm jcMOW. Th«B claim off, and tlie light i» lir'iifilii.<i 
Twdjr for fixing. 

Itinfjiiitvpoiwbktliat after tho ccmentiDg work iadono, 
that j-on will find tliecemcnttn^nm, vlx. :— there has been 
too miicb pnint llM^d. otnng to the bnd work. For inatiinoa, 
ehoiild four cIonrr: bo dr/octlTa tho pidni will too roadQ/ 
KVt into tbo colmc*; a^'aiu, eh-jiild yuur ^tns* W " wob- 
olof," tho paint will bn nntki-il ik'^'o l» tui'<in tli* odot of 
thu glnm ond th» hackn of thn I'.rtliniu, niul iiut onljr wifl tho 
work bo (mi), but thp nntiiniitinK will talu thrw tiine«u 
ioag to do. ThiA bud work i* often duo to ^lo Blvvimt^ 
manner la wliich tho oalmos an opoaod. Anotlirr thinit k 
verrinLporiaiit: tliat it, tlie lidwi ahoold Iw well rubbed 
down qiiito stnuffht, nmooth, luid bus^ hi lu to tit tho glus 
as aliovn at F G B, &.i,, Fig. 678. Than in iinothor im- 
pmtaat point to bo kept in vi«w. Whnn outtintr tho «nds 
of dls onm catinca to ont<rr the aide Rolmp, cut the end of 
the raoM oakae as abovrn hj tixv tluttMl Uiig nt A, IV. 679. 
Thin allvwa thn alia caliuo to hv wotked dowu looru iwatlj. 

Fixing th« Lltfht 

The n»t thintc to do in to fix the li«cht, aay, Into a 
•qnaro opening, hnviog tho rabbota profwrLy |)rt'jMrt^ to 
reoaivo ttinin. Thoxu ntbbota nro i^uerally sunh Into tho 
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ryu Size 
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Iambs, Unld. nml KiUti, nlwnit Vm. deep, and fratn )in. to 
\n. viAe, an •liowii iti !]»■ pUn ot llABBET. Yix- rt«;i. 
UavUtircvvrythiiijc troAy, let naniwumi>|]iat It laiivt the 
d»: let 1, 2, 3, 1, Fijt. Q^ili W the wood finitw, hnvinp 
llie abuTC-ini'titionod nuik rabbet tA abont jjjn. dmp nil 
round UtT inaid>(\ but on tlio extcmaJ aide of th» framn at 
5, 6, 7, 8, fl, «o. How baling yrnir ri» bars fixed into 
die ddea of tho frame lu nt A C B, F!g. TIO, and aa at 
TU, Fig, fllH. and ymtt li™ laid flat \n shown at 7^ 
Fijr- 0H2, iml lin: lljclit into tho bott«m part of th« framo, 
and lift tne top jiui info ita poaitiwn. htit (omoone b« 



innidu to turn and fiutcn Ib-c tie* loiind tho tio bar, ae at 
Tit, Tie. £fi4. The «n(U of the tloa ahould be twMad 




PDimd lUt eihowii at Zonf Tic, Tig. (1S6, JoT ihla 
pnjtgo ygn uuat hitru u p^ii lA oiiitini; pUcn aa sbowD at 
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Pi^. asa. B is the knifd nr nittin^ edpn, uid A [■ the 
iitraighl,fi«t, tindiLUTO«rWe^ edg«, Iiom jm. to |iii.loQg, 

CUTTIfiC PLtEfiS 




fju. SW- 

mill lia.iridc, for IwintLui; tiw uicl» of tlie dm. Hftvlag 
with ihu jiliiTs twi»tvil till) lie u aliown at rii-, Fi>t. fif^ii 
with tho plir'Tti out the ends of the be oil tiuo one with tho 
othtT, niiil ill Hii'.-h ft manncir thai Dhililniii iMuiQot untwuC 
tifm. Simotimoa the tie bant iini llxui kti^thw^TB with 
tho wdni^ow. wliCD the tie iiiuHt be put on ua uC A F E B, 
Flic- 93S. Nuw liuviiig ilui tiu timl, uAr n fovi Jin. brada, 
minK OH itl<i»-iiiiili(ir" uxv, niii;) itwO thi.' uuttoilu of tlia (inlincHi 
tn tho frame, put tho bnvJs in ridi-way*, and ivt thn jnintu 
an Bhowii nt FtRAJ) in the plan, Fip. 683, mid by th<i ihitH 
I B A, i, ft. 0. 7. a. 9, 10. Au„ FIk- ^S-I- Now eupjiow 
your ttiad lii.'ht to bo it littlu loo large, nomtitiiuta jaxx amy 
Itet over ihv (UfflutUty by i-utling- aw«j n little of tlio 
mbbot : at uth(.T tiiOLii you. wiU linra tn rut off thu oiit«idu 
a>Jln«, UtdciutilowntkuulsMM. Should it in mucK t<><>liiTg», 
W>7ftn.: ciat.(l both aloM, and cqunliio it aooordin^ly ; 
but mpposo IhiL' tiitht to bu toa xmiUl. thou tho dlffloiilty 
ii often lo b« got over by fixing nnotbiir oalme otgt tho 
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outer. a> ahown nt A 3. Q 2. Fi|r. G87. I faare fixed aa 
many a« twu (vitnuvik one uver Clio ulher. Should tlut 
miBlalu bo tw> ki^'hI to lio rectiiled with Ui« tblcknua at 
two cnlmm, tJiL-u it ia often to boRot OT«t fcj fiziug a 
border m shown ul A, B, 7, I, *e., Wg. 9W. 

Casement Llghte. 

Bhrmld thi>li|rht bn forfliinu tn n Wd li^ht fTAtn«. or 
CMiiment, Uwn jiQ- hitiet iin <lrlUed, one at eaoh oomer, 



snd at every 6in. or 9tn. roiutil tho outidde of the ftnine, 
and oppositA each joiut ot thu unbiide odmm. 

Rtym you will r-guiiu bitu of IhuuI to tie tho lifcbt on to 
tho fnuQV. Now, baviuu Uio baud out in knjirtlu juat long 
enough to nau tluvimA the bolM In tho framo : bvod thvm 
np toeUpuw Dutdde^ the oalniM «• at 4, 6, 7, s, 9, J, n, 
g, t. 4, Fig. 6H8, and aoldertheno bit* of band am tha IpiuIs 
of the ll§rhL 

Nuit lum Uie Iwht over with thtv bitii mf bnnil pmji-nting 
thruuKi) the hulcH ui Ihr' fnLtnc, and tiat thn niidn rnio otf to 
Uiu frtunu ; now with the imn drop a. bond q£ *i>ldi;c on the 
fod, irell tin tho aanu-. imd jmt whtn itiniaAiiiLiltiiniilntfl, 
qnlokl; put tho luidiT purt nail Ihipk of your Uiumh on tho 
•utd«r. M) u to tlattcn tlu> hmd, bi form a flat rivat. Of 
eouriH! tho fUttciiiug muxt bo dono qiiiokly or yon will 
hum yuitr tKiutib ; tiiin rna, by pimititw, will noon find 
which IB tliv IjpBl and ijuiokmt method, lioforv ygu np}>ly 
your thumb jUHt touoh youi tjing^o with it, ru an juKt to 
damp tho flat i.art of tliu thiunh. Tlio hnioa oii tho soblcr 
livet Hide will tw all thu better if thuy are couii1«nuit)c ; the 
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rivrt will thpn hoM if thn heid bo qidto lint, and tho cas»- 
RiCDl will Iw ujluwiil Ul aliut flat agaiiut thi: frruno. 

The nbovu diuvTnin. Vig. 088, illiixtnitiui th'i ouliida 
wood fmnic! luid tnu iron oajHTmiTnt Rxi-A tui nt *. 7, 0, J, s, 
&Q. Tbu luothod of fizhtg UiD liKht \a tho outaidt.' frniiiu 
by th« band lead ia ahown at 4, 7, j, f, ko. U H b tlie 
handle .^ V tf am the htngea. Fifr. tm iUtutrateH the in'i'la 
dL the 'ftame, and nbuwa the ilat-iiOKlod rirsle at <, 7. 
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'• / ft S< f^'-i it alto AhAWB the Hm t*,r, n, k,ka. B U 
)li« fAattminv, mid T l>i« hniidlc. hsntig it hole in )U 




f/lOM INStDE 

Piu. 0^. 

hnno fnr rwriving d hiK>)E fbtmed on a holditi^ arm tor 
thg puipoM of f utcning the cumiSDt open. 



ORNAMENTAL LEAD LIQHT GLAZING. 

General Rules. 

Now li&vini' Hoii tlie taothod of tiuildii); a tiinplo Mjiiaro 
1h«1 Ui^lil, sutt tliL' fuiu^t tliurouf, let uh iiiu'liu n niiml' piltvni 
Hk^I lc)t linii^in^j; iii a wiiiduir, io,, tut tliovru lU I'lK- QUO. 
iTtie yuLi ficsk luiu Om work out <>ii tlie g-laiciiip Louxl, then 

fix t.h<- Intli A B, niiJ l)iL- I'Hck r.uiliiiL- A I), iiiiii •«'t Uic 

border squares 2. Ni'it tli« culnic- :J Q, cut niul fix tlie pvio 
X, (nUhw- 4. ft and G, th«n Uie (M|Ukre 1 iliero tho equBiu laity 
be leaded flrat). then imiiim 8 hiiiI 9. calniH n and d (ur 
liiHbtad of (-nluid i aiid i/, e atid A tiiav In.' worki'd), pnuu 
to, bunlur, viiIuiCB, and )rln<M 11, 13, und fUiMlly 13, wLiub. 
niftT Until ln< fluldnroii tijHni thv oti(< Hidv, and turn il uiid 
enliiPT up tho Othfir, cnri? Iwiiig' tiki>n so M BWt to idp or 
otli«rwiM> bum ynxa iead, nor mittit ttii^ Milder be nlobbered 
■bant. In tbiR dJ%)(Tiiin m^/ Iw 1t«mt «iiffioi«iiit to liutruot 
thb Apprcuaoo how Co gn to wurk j^vii-erallyi tu UiQ worct 
«t tratwoik f^Luliiff ia to work \«ui pauM in euih b mannur 
tii*t moh joint wiU b« brakm i'j a tit|>, m- tuny bo pUinlj 
fteeu at tho *mAl1 hordw pcne E ; nnd, pcoondlj', in Hooh, a 
tn&niior thot vou oan flidah the work without dirtiirbinp 
any ol ibu itx(.>d psnes. For iiutannci, mippom run wotk lo 
)Ci> to wivk a« foflowH : Set the TiiiddloK(uarc T nrit. IIer« 
tlie wurk canuut b« Htcodtod during tho worklq^ ; it will bu 
nliiftiii^ iiUiut, aoij as fast w) jou get one equatv ftxvd, 
annibi^r ifUl |^t Ittowi, 'Dit>ii agida. mippot* you fi:^ a border 
^, tJiii<n pane -1, ealmeii 4. A. ]>an.M 8. !>, bordtir* II, \'t. U«9V 




yoiii middle square will iiave ta be puidied down 
the two faiuAre)4 H atid !>, and id thU «nv il tun nisrar te 
nmde lirni. but will ulwajo be luunu nuil rti'kuty, and oofito 
nittlu ; but bj fuUuwiug tiui fint iiuitniottoti, taob 




Fid. OBO. 

aud cidnic u pulU'j ti^litlv up to each olliGr. wlildi in Dunt 
iiiijHirliitit ill Wd lifcKt fflejuuy. Alwiiy» luiiv an eye b> 
till flniBhitifi point, never Rut or nin yotu* l«ada ttuvogli 
any liuportuut mrt of t)ii' (lpiirf>, audi fnr miiteaoe m 
through a iwiv, liiiTii], font, or Burh pnmrlunnt norli^ but 
on tte wjulntrj' tlmiiifrli tho darkrtr rk .inln, Ihp nhady pBTta 
of drapury, miJ iu Huiih plaow trhtit tJie lends will dhow tfM 
looet L kwp yt'ur juicta und !<ittd(i in rv^lorordor, properly 
jointMl, 9m(H>lti».'d, und noatly iutirwssUil luid ■<>ld«ir*d ialo 
tJi"? oabui'd. HfLviiij; immtori'd liir siuinl'' prirmils hma 
detliicut(--d. whiiJi uliiiiild alwnjni b« kept In riew, of flmsK- 
Itig X\xa work nyjitinnatirMlly, tliero remaiiia nolldng but lo 
pnujtio! tlin wnrV upon difTciriit dL«gii«l witidowa, whfci 
I intvud to dcitcribc uii I pn>cccil- 

Perbapn I ihould now nay uomarthln^ alxjut tbe ooloniv. 
One tluii)T in certain, and thai ib tlut tliv jaKtapontkiti 
«f thb diS'L'Tvnt fauiw in a very important point tn tbo 
^enond ctFiHrt, for hiiwrvnr ii'dilar tho wurk may be, ft 
enoitid Ik' iltmi' willi tnxtc, ikiid tJirrcfcirti some generiil rale 
will bu iii^cviuMir)' ui to tlie HtncM of kIom andootoura oaed. 
TliJB ia a. mattvr wc-U wortliy of your partiuular atttaitwiDt 
inaamuoh as in glikutho colour* parljdpnt<i in tbc li»rkt 
leasing tlii> glmui, und liy ouvfu] ucu^timi in tlifl Mrlootion 
of tliA ookiuiM you will lonn find out that li^tit wUl be 
reAtwiad in alitct BoconlAnoe with the qaolity of glaaa and 
ociloun uand. 

There ar« thrcv fimdnmcutid coloum, blue, red. nod 

{'ellow. Blue in the onlour -vhii'Ji emit* tli« must ray* of 
lyht. mid tvd tlic Icwit, whJit jnllow ooninle* iu» inu>r- 
mudiatu iHKiiUiiii IU n radiator. For this (>noot examine 
F])f. C91. LeiRKT>b[) till' diiunond patt'>m niustm in ruby; 
till) oircIcM hlac, and ttir- rrblonir" W, while. Stand away 
and (Kti vbut t-tlocl thii> hue upon tho ityo. The bluo oolours 
will mtm Ui fiaiili or j^livit- inlii tho [«1 ibi fnr lut the Inner 

oirol™ luilow, und Ihiu. prudtici' n pcrplr or iToInt, wtifiat 
the cd{.-iM iif thu «bitu will Iu tiniriHl with the htiie. "ni* 
oflect u( llii» n-urk will lir wild iimi violi't. \iXiiA, and if yon 
stfiiid nmir tJiv red will have a dinnerrrjihio eflool niMn tlie 
eyu : ur dull or N»ml>re if you ntiuid at a din«acr. Nov 
M>di)0f. thu Mxo of bliMeastA.'rhiiiat(mct)iu>atratiKnt Ui9 
eolonr iu ]ir«puitiaa to tha Bquotw of rodaotion. N«>xt 
reduou Lhu uUuufc Minajva of whito,' ur inntnid of wliite 
Kbtn uac n yielluwikh wbitti ; tbua tiy ■ gnnusb whitf. and 
Cli« efftwt wtllbe impmvcd. The mdiatiiur AKmlty of Uvaii 
rodurt'd by (lie heavy leads, or rery oark cafour*. Try 
lh# o(f««t of red for tiLi> oirol**, and blue- for tho diamond 
H]uu«A. Hure tlie fctuo ii too utrontr fRr the red, and thcaw- 
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fore tlio ntl will he Wko n Hamlim niilel ami dtirkiBli, nnij 
vbonid tlw oblongs W b« jrollow thi-y will nppn'sr )pxyi»li, 
or if groott Ihoy will with tJie !>lut- npficai yelluwinL. 

A CKwr bttti) n««r n grconish yuUuw will ^ivu u lurqaoiwi 
colour. A bluti nivir ii rnd is nn a/urr. rtd cituir ntrnw 
cfllour is inclined U> give vi cmnge Inic. TIick' puiocji are 




r 



rat. asL 

bp»t w<irk(»J ant by the worlnwan liy pWin ff Ihe r«il nolctira 
iiideby side, iind th»a judain^ by iho unlaun themMlvea 
maaio nirtvu Ma praotiauouiidtuiiim; ulwuyi nniiumbur- 
inir thnt the groat dtaraetariiitiii point to 1ti<i^ Ui view in, 
nom Bz oolDiin vhidi will tut'Xtnro or pnin ymir c^r. 
Qttietnau wul harmoDy blm>d««l with a utiiiniun^ iiutUao 
will, whra combined, produoc a (oft, ini[w«n)r iiifluenoe 
ii|i()ti tbo eye asd mind of tho ahu>Tvc«. 

QtLli^rnl ^Ibm liu » kititl iif nni^h ti'ihin>, iiii.d tliia 
p>M a sort (if (jiiift loiiu l<) Lho wiUmr" n-!ii<:(i in nut fouml 
m tho aaootlit^ Kind of ^lii« ; tliin in due lu thii Uf^lit buing 
Wgol^ i&t4»ut.-pt«l, nitli^tcil and nrfnid^, imd thus tho 
ligbt U Mf l«iied, and its huoe nun^lt'd. 



Varieties of Qlaes. 

ThfTw Hi* miioun' kindx if (.-Ihjih utrd in lend !i|i;ht- 
frlnzing, itfid apB known by miuiy nmnps. Shw.( kUiw. i* Oi.> 
plain ordlniiry vIuhh. Colcmrcd kJujui tnuy txi fithrr prit- 
mrtitl (ir lla>hed. Thu pot-rimlal in that h«vin;( tho (Vilnnrn 
mixml irlth tlici gliu» tlimuKhout, minh ndonnt bpine 
obtauiod by mixintc nu-tallio uxidcA, &c. with the jcWit 



wluui in It tnuhva Ht«tei ; whilst the &a«li«d U liiuply tho 
BhM<t gluM wit^ tli(< uoe siirfiwo ooluuivd. Thin iltuiliij, 
glMa ill maAe to uny oolour, iticb an ruby, bliw, opul. ^;tc^.■a, 
yoUow, onin^, uolet. pink, ambor, Imnon, fto. Ubtlnodjiil 
)irUM iH nov mndit to any tint. Antique kUm Ib kImu mada 
in all flliaden. imd la oa near thu ooloun oi tbe old wtsdows 
an I'uu be obtaiuviL 

"Avfu-Turini:" filaiu in elalM. oc<Mi>iionally ncod ia 
IDOMii« ttf;iu« work, ia of a apixkliuff kind, oniucd by tha 
auspeuniun of iLu moUJlic parliijlMor (■■(■pppr lilin««. It ia 
KL'Uurally of a brown •emi-trsju^nrenl L-olfiur. 

'• Anitnlti" \» sheet iflam much priaid by Ibi- Ilaliiuia, 
owing to ita ipinentl brillifirit Mppcantni^ ami itaairftniM 
fur iitaininp. I ahull not gim (.'ulouni far mii^itiK up any 
partieular light, M Ihowj arw ueuully worhtd a«Hmlitu{ la 
funoy ai in mouuo work, lUid dcuroely wvnr am two wiodows 
wurkud aliko 

\Fnt VKffkwiU ^ cspiaiutj at JtKriyiten c^ Fig. 713;aAH 
»« Frtt ffV*.] 



Diagonal Patterns. 

This fitilliuftratcdatFiK'- ^^'i. nnd in pniitablo for wcrlong 
round oTMl*, &15. It iniiv cft^n bo won in ahop imidowa aa 
Kpvoutkcna of lead li^ht ^lazinj;, and will bn Miany glaxad 




Fill. tm. 



nftitr tbci cirulo is dons, whioh will bo readily iind»nlood 
fmm the ff-Itowinp. Fiwt tend tbe cnxd part, A [fur 
dencriptlon of tliiit work kv FiK' 7 13- Ac], tlien put a ^niall 
bordi-r raiinil, thiin thi-' i-iri.'uliir bordL-r t. then cut tbe large 
panira, which iuilv be in uun nr twii iiiecoN. fix thi-iii, and 
niially thu vulfide border, aulder, uad oviueut il, and tbo 
patt«rQ is complclo. 



Square within ft Lozengfi. 

fl<-fiiri> yiiii (iftii wmtIi llrn puttnni you ahonld ftret Iwirn 
how to ppojuTlv eonnmii't tin dmwinjf. fur willioul tbie 
kniiwlo'lin' of iW work y<i»i will raimp tiff vi-ry bwlly with 
Kcometrlcvtl doaltnu^. I huTe wriltora a work un (juiiini'try 
aaitabl« for atnhiiijr out all kindii of nlinnlimi' and 
irlEUElun' work. Thia wvrk will bo found in thp n*«t 
viihitiic^. Howovvr, 1 will ahow you how to atiike thta 
flgnn>h«n>. 

Conatnict thptowmjr* T> A BT, Fiff. 693. a» follow* —Soy 
(^Bt the lojwDiee- i» to lis mnde* up with twn oiuiUlcral 
Irian^lea aa ahowa st A B D ; draw tho width A B, and 
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wiUi tKii widlli Kt tht |Kimt of tlin rumjiiUMi* at A, And 
intr Uw! 11X15 D B C ; then Inm R in n wfitr» irtrik* Uio 




Fio. 003. 



Hv D AC. rniddnw linen through thepfrintfCB, AD, DD, 
and AC, and tki« will gttu yuu a truo diiimoDil or locoago. 




Of «jur§* the shape may Iw variwl, nm! nmv hn utrut^k m 
foUtfws: Pirat dptfTmiiiii whut Ihii hiintJ' nhiill Ixi; wij it \» 
froia I> t(i 0, uiiil UiL' niJtli A B : Aniv t)ip Uno A n Mjiutro 
to Ulo ilottod line anil cuuilc^I tEid pninto as at A I> Bod 
n B O, irhicli will ci'inpli'tv the fi^cuiv. Vow (.'xomlav 
yig. 6!»1. Hi'N' In ti> lvBc«i thoiqiurb within Un* Iombra 
ann thu dititrFfiiii wliii'li ui to bo gliutod : T'tu liiivo the 
lo/cn)^. but, tJm Kjunni in tiotyrt Kftnut : ftirtliM drnirtlic 
line* p it, and k r, iiitf-n«>rtinir r»t Q. Ni'*t biwft liny 
twout lliL- ttdjiHH'nt «iHlt«, or lui nt/rf. »/>, Op. and C rf, 
Knd ilraw thr liiwa I K, I L, L J nnd J K, which will 
jfiie th« dMJrud aquEro. 

Now ptKsMvl in BluK l}io ficrniv, Fi^. flfll. Finit work 
t)>a Kinan J KLI wiUi hiiiiII pinvu.t. I, A, C, n. a. h. <■, 
« htoh nuj be nude in icviTrit] w^iyn. Tupioceed, Kt the 



or itml^hudgvd at J L, or L I : then the cohns J D 
> I, vim I; now fix pane 9. and a : (tahnea k and A, thca 



mloaoT 

Sruin A, pane 6, and liiuu the loR{r croaa csbue I J ; aaxi 
X pano 3, valine nt, piuit! 4, couno n, pone S| oalma Qa 
poac C, nad then the uutoidu calmo I E| K J. 

Another laothi'd is to Gnit fii the chIhiim L^, C J, and. 
hnffin b/ liiintf tho ciilmo p Q. thm panca^, ^ : lead J L ; 
[HUbH 5, 0, li^ud i and J U ; |tuni» 3 aad a, lead ^, m, r. 




Fid, e»S. 

OinMU 1 «, tUn which the long cahne O il, and ^Sm 
tin oHur dd* ibdlarlr . 

Tlg^. 66ft diowi tit molhiid of onouintr a dtnniond abaped 
pooo within a bordur a* at 8 T Q and J K U and I*. 



Squaras and CIrHSle Pattern. 

The striking out nf thin fitfum will rtquini y our Bttentlan 
bcfoTD it can be ^Uzod, thorrforo a word or two in thia 
dlHodoD maf bo tutcful. Saj that thi^ inner iquan ia 
■tiuiok, now Btriko the cirvlc ali«at tho nqivirv; the abaplcat 
^«n to do this ia to jiMt draw twu diagonal lincia aa at 



I 




Tm. 0«L 



A B C D, Tig. 606, and atrikfl tbn dmin from th« Moitra 
point J. Both you hare llie cimlf without anj- tmnhlc. 
Next ilrikr tha aquan ahimt ihn drrln: thii ia dona as 
fuUuw* ;— Draw too dianiricr E 11 and F G cquare to «acb 
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oUiM. Next thrciiffh the pointa AC B D draw E F. E Q, 
and H F, at right fuiglM toABandCD; thiawUlfU* 
(■i|uiLrv alMiuI tl>t> eirvlu. 

Hariuii atrijtk out the Fi|[, Cttfl. let lu proceed tn g\tiXD 
it [liul fur iliWTl{itiuH at llie oirvul&r part, aco Frot Work, 
F«. 713], 

It is tfciM^rttllj hiikIii by making thv tqiiarr fint, tlion 
cnwiTiipaMmK it with thi- lt-6A oalmo, oiler vhicJi fix Uie 
eonien and ftuoUy tins outsidi: luad. 



Tho Triangle and Circle Pattern. 

Fnr iitrikiEig LtuH proaa»id tut fciUown :— Strike the drolo 
B E F A, Fij;. 607 ; iiuw dniw iho diiuiuitor of the oirulo 




Fio. OPT. 



B A. then from B with the radinn of tho drolo strike tira 
urcn ul E unJ F, cuititiK- tfi'j cir«uiiif(M-[iii(.'t! of tlio lUrclc, 
nod from Oaini arva (\n%w (iii' linua £ A, Bud F A ; thii 
frirtnjiDn luunW tHftngl*. Now from E A anil F, with 
the lln« A F 08 a raditM, iaacrrib« am* onttin^ In J G H ; 
Ihuu from tiuuo point* draw the cater triangle, which «om- 
p]i<lM the dlairram. 

It ia iflaKcd by fintt mnldTiR' thennftll trlanjfle E F A ; 
tli(Mt tvnit the cinlo E D F A, iiud tkJd tlio Ihrvt' MinuJra to 
form tJio ••itATiml piiubi of tliu trinuglv ; Uu» is uHDikllf 
ftlhxtA for window nrnumfntn. In thip lut two figures nn 
doubt you have eipuricnopil a littlo dlffloiilty in ciittins 
eoine oi the trlHM, mniplj UF^ttuse juv cxiuld not do «o with 
the uLralghtcdm'. Ni.iw thin innytoach you a tcuKiii, iw^nr 
to [lu&igii a wiLdow whioli ciit« Awkwardly, but alwuyii 
wwk a* audi of your gliuM n* powJUc ■Iraig'ht. 



Diamond Rnd THangular Patlern. 

This i» shown at Fiff. 69S. Windowa aro often fflMtd 
with triangiilnr paaiw Ui nIiuw uflF thci inad work, a« at A K 
B. n Q E, whilit at nthi-r timrii tht^ pniirs um (;ut tu a 
rhnrnhuii or dinmiinil putb-ni, iki nhuwn at L M K. Whtoi 
dluvd to tho (ormcT pnttera aU norU of oulvon can bo 
worrked with advantage. 



The O«ta£onal and Diagonal Diamond of Loz«ngo 
Pattarn. 

T1ii» is illiiiftTntod at Tig. CBS. H«n> you may kc the 
octafron a* at L U F D B, &«. : tJio patt«ni ta aimply mndc 
up with a nDmb(ir of bnlf uid full titcd loxong4*>, vhich 




Flo. no. 



boiny properly arrRnsred will give the window an rwwod- 
biiffly IinridMoiin* rlbl*<l «i.ii)earaii'C*, eupmnnliy if lh(t glnu 
Is pri'iifrlv «']ooU.O. You cau work llip pottCTTi hy the 
mcthiidB oimdy laid down, vix., always tvv how yon an to 
liniii)i I'-.fi'm yon liffnn. Yon inn wr<rk im niiuiy octanona 
as yoi) iv<]nin, and nnixh with half fuima nr ImHcra ; it in 
rar«>Iy node to niiy Rixo, aa it tukc« wiuidcrablo tirau td 
laakn. 



K«xiflonfti Panos. 
The hfxim»Ml iMtie4 window w shown at Fig. T<MV 
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Thi* pitttrriL, Ulw the nkive. U rnrcljr ucd, on nooount of 
lliB timv it tt^M to c3««uto tlio mwli. 




Gftomotpical and Curved Opnamontnt CorntP 
Places. 

Al FijT. 70] «vn be pcti n tri>ni*r j))^* suiublo f<ir HRinll 
wtih tho onTTww jHuuia lu HhowT} lit B C, D F, So., or Oiww 




Pic, TW. 

linm ntaj he toVen to nproacnt Uio thickitrm nf thr ImA ; 
II UiD former tlxy kit* b very protty cficct if worked in 
voloura, rod fj'eJfHaittfttiiig. 

It nutr tift Mcn thitt in Ihin diaprmm ori-rj iniiit U 
pntindy Dmken, that ia In mjr. ynu nuinot niaublj' htind 
Uic liKbl at any of tlin Icudii witlioiit hraolaBg « pane of 
glaw ; ihiu iliu wiirk in ntilf anil fimi. whiob !• mui o( tlir 
|r>intjt oiw^B to bavo in ricw ythct> woMng load liKlit 
(''niiiio. u you ('Xiunin^ thi- work at tlie xniiiaro Isikii 
Li(fbt, Piff. eit4, hare you will aw that the liffht (ran t>c bent 



■t nny of tho Inftdji, mv at B. 9, hence one raaaoa for qnury 
work, wUvk wv will nuw oumiua. 



Quarry Work or Oiftmond Pattflpn. 

Tiiu buvi- iwoa bow vo mnko Iho wjiwr* Inod fiffht, «nd 
bow U> work n few tiatumB. I a&uU now pKRwd to 
FXiikin llw wnrkiii); of tbe diamond patUm work. Tlui 
in dune 1L4 tollnwii [rvfi^ tn Fiff. TOZ]. Say ibat tbo <ue It 




Fm. TCM. 



ifL ein. bf 4ft. fiin.; thi* ia a sqiure liglit wiUi the aiiiana 
fixed dia^^ualljr, tnd a n^iuire puio iif itIam maj be 
worked iti. or a pane out to a dinmimil pnttcni, aa chtMn 
■bown nt Fig. 703. 8up|>oMi rou set out tbo paAc« of ftUm 
lu luI'V'"-- Ht^Ti; v»iiiliviiii! Uif l)utt«mitituthrM«)aal 




pariM, ft« nt B n R O, and tkn atik into three oqnal ftrU, 
u At B F A, and dmw ynar load linw (nxn thapoitita 
C D E P A a and «««"> 'rum E II. D K, B J C u, An. 
Tlfre It ii plain that if the nprninir Ihi ■ M|uan'oiM, and 
CTtry Uiio ilrnwfi nt> ninn] distuiKxi, that nuar« pane* mtiiit 
bf [be rtN^ult, whii^b k^ a bod cSoot. Bui auppMoyoa 
hftd drawn your tlrat line, an bom A to £; tlua aHMW tb« 
an)rlMiofymir|iit»nc. i(!iudcoatbomin(oaloicnK«(>Pdiamand 
pattflpn ^Boe A K fl^f. T03) . Hnxt draw Qm linn C DjMnUrl 
til thp line A K, but at tb* aanui diHtamw a* from 6 to D. 
Ht<re the bottom in diridod into threo oquol panca, aod the 
rido A B into two equal lurts. But vuppooe jom rBttvira m 
wtrv point<'d diamond -ibnpi'd pane for a «)aape opeafaic, 
uiid (IitiiUi t" tho but ; if na, dirido tbe lop ail bottom 
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iug Inio ff-iir or maro pnaes, us at T^g. "04, 
, to druw the dingi'iiitil liniis twu or more jinnee 




Pin. 701. 



I the comPT thus : From 1 ilrnw ihe Kno to Ihe txtmer i, 

will (ri)ITI 't tl> l^lillt I. flllll Fl'l I'TI, 




Fill. TC6. 



9ii1»imi« you hnvc an nprnin^, n» at Ttir. TOd, to gUic 
fwhicb M itt. hy 3ft. Jin. wiik. rivccLt] to mark thia mil 
t af-in your Ijouni, luid lu ft>t!iiw»: Fin-l, jrmi liiivfi IJh- 
I fi^ivtiitit,'. wliinh in 4ft. \nnft, Ui b« dnnlt with. UTiiit idMid 

aiiM irauld jrvn like f ^uy Dxil tlicy nrp Ic H' titi liinir 



b^r *in, wide, A-w f*< (^ ictnrm of tht [cad. Hitri' yiiu mo ui« 
Mivexi along the Wttom, and bU imticti to mitVf up tb« 
lieight or iMijrth of tho window, i'nwtcd b> divido it u 
foUowe: Divide Ow bottom o^ at 1, 3, 3, i, S, 0. You 




Flu. iDd 



knov thnt tliio oppning li Sft. tin., and tlint jran wiuit 
MTOti paiim, tlivrfifurt', llie «») (1b<u> t)iu luud) muKt 1m> 4iii. 
ncroM the t«ttom, hut do Jiot uul y»i«r gUuM 4 in. wide, f or that 
would tie loo wide. Rnin.'iDljrr that TOii mrnoiircii HcruM 
the imae or centn of tho pant:, uid not Uic rml width : the 
iwd widtL is from fide io ndo, m fr«tn 6 to II, I'ig:. TOO ; 
IburtrfoTO, tlii> pATiC in only nboiit 3{in. A U iLm thn mitjor 
pointe, ard Ex* (ho niiiiar. Fur (.■uttiii;* tlim punnx out 
in muubora moko a inoiK" ■><■ 3*t>u did fur thi' wiunm puicvi. 
Tou niiut talce purtiridnrrnn* Ici uuvliir tlic; iltnmnnd |)]it.ti>rii 
Muiea work prwpurly ia, an from 1 lo 12, Pitf. Jiii. nU> 
trom I to 6. Hew you nlicndd olwcn-e tlml tli»y nro nil 
Mjual >l imi'li hIiJi', mid nlnu ut llic rnds : l>ut BUtipnaii ymi 
hnve not "t thp work ((■rrwtjy out, il iiiiiy he u* kHdwu ut 
thi> dotiwi lino* fmiii I tij K ; iiothiup li-llii a p^rri'iit** tnle o( 
iiimtm|)i!U.'ii»'y. When iiutli t» tlui uuc ycm will hitYe liftlf 
EiOurM lit tlic bottom whnn; ivbuli' pitnc* ntinuld W, itiid Id 
faut tliF wurk is bod. At other tiiutv yuur wtRk may bo 
inclined to givv liolf pitncs up tLo udc wlictv wliot* oni-n 
Rhould be. Noti'no thn Ijottum oi>mi'n at I, B. Thrrfi 
ore to b« BOOH miorbT paniu iu tlu' cumiin, and hiJf 
panea where whole nni^ xhoiild be tiitil. 1 may ttanark 
tlui notliliiK loithaiihAlf pmioaiibuuldbt'Ktiiiiidiatiicnid 
pattern work. 

Arched Wlndowtu 

\^A«J SrlttHf-oal, rcnd'nunt.} 

Koircxomiuc Fife. TO* and bm Iiow thi* u Rtruck out, 
wliiiOi i-1 dijiii< iw> ruIlixvH : Fiitl, if fnr on nrrJicd frund nn 
at A B C. And the coutn' iw at C, ittid aim at Hip hnttom 
B« at T, and kt thiwc Im> thn twii ftriit point* to bo oon> 
■Ider«d. for tli« top point miM comr; to tlic ccittir of tlie 
anJi, aa iiotLiuK appear* wnnw than havinir tko ctrDtn> 
equarc iiidf tiut tliruuyh at tliu centre uf the o|i<;nuiig ; m 
twoi, it is dufGii^, 

Having M'ttlc'4 on tJiiii point, next divido tho hsiffht of 
t]i« upL'iuii^ luto any oiuntii-r of «|iml porta ■oitabl* for 
tli« iilfMU and alao the wnrk ; in tl)iii our atf. wty «i|rbt. 
Nut divido tho lop and Vittom vidtli nf thr oiirititiK 
wliicb. iiL tliia otv com, i* into six, tlirco on ooch lido of tli« 
ocntr- lino F. Nmt draw Uio par«lUl diikt^oual linoa a, d, 
f. ff. I'. A >"* "• Ar., then tho parmliti diagouol liiuia U a, 
N rf, hp. An. [1i« mm and keop IliaM line* all pwill«il], 
and WW what Und of a aliapp your quanyor locaagnia; 
tkla happen* to bo ri<ry k™<1 bnaauau tlui lunfrtli <^ the 
opcainti and tho dividing, bvth in iDD^th and Invadth, ia 
iti (food pronortiDD, but •upposc you tad dividwl tho 
Inntrth tntD ' j porti' and lli« width iiiiu 6, Uilii yuur Imtb^ro 
middk a]imrr> would hnvi' ixvn only u half Hjuan!, and lli ■ 
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outer ivimcr* onjirtnr eqiiiiiwa. wliifh miijr ho pmvwJ simply 
by plnfinir n pitiro of l>iii>(.'r nvor llio licittoni tow fif wiuaro", 
orby pinminiiKr iJioFiir- 70'^. nt I B. Tbw w->nM thmw 
Iho vork out of tnith. nod it i» tJipun Iittl« ttiinjrt which 
Tou in\ut watch, for I often ncc cuoh work &x«i about 
Lnndou, and which U Uughod at hy tho pnrfwuouol kxtd 

light ^IlAOF. 

Setting OlA.mond Pattern Panst. 

I b&n eicplntQi'iI ftnd iUuitmtod Uid nuitbod (if mjirldnfr 
out diuniind imltum Icinil li^ht p'Inirinir. Nnic- [ will 
jirnonnd in fiiiUin thi' putting thn li((ht tofirthcr, Fur 
thin .-taiiiino Fiir. 70ft, Pii tlic Inthn A B, H J. Now 
fix the Hnt cikhnu u- z, uid tho cohno iZ yr cut aui put in 
the half pono 1 , then thi- tciul a, noxt the hitlf pano 2, bad 
next the calme J, noxt the half pano 3, the leoil <, pi^nn 4, 
liHul il, piuu' 5, Innd /. tind Ilm hnif luinn, 0, Noxt tho 
mtlmn « anil thn tiKXl rote of patim. Kiwp n.1 thin until tlin 
lot is kImhI, not fornv'tlintr Ui ImiK'.k tSn piuicawrll unil 
firmlf into the lend. Karitiir tho lot KhkMd, proceed to put 
on th« mitoidQ Cuban lUkd wldeir (boa u; r ^u did tha 




square piuicH. Ccmr-nt in anil cloon oS. 
cliwa of ffliuanft U cAlli^d (jUJim- work, 

¥isf. 7ii'J illuHtnik?! thu ligtit glased irith wids le>4| 
which Hhnwii thnt t)ia lout thould bo properly tdieoCed f 
tho site of your pones. 
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The Window QlEtzed. 

Thii> M Mhown «t Fijt. 710. On rTnminatinii nf thn top 
pnrt it amy to nevm thnt the nmiLinriiUil ^wnc opeaiisga 




nqnln to be gbMd. Wlen this u tho cnse, taoBlAto an 
mu» to wndE ftiam, but cue should Iw ulmi to kwp kU 
your lead Hum to run ■lral(;ht one -vith tho oilier, for 
notbiiii(( looka wone tlian aeolug tho lead linnt soma ixiint- 
\itg cinu ¥«]■ i.iid Mnnu ttnutlitT. Tliia wiiuluw sIbu Ultu- 
tnUn thr: iniM flxitifc cnitu Ijiuh aisiiv al A B U D E F G 
H, itc, fui tjing tbu liK^t on. 




Pia. 711, 



rut. Tis. 



ThU flmuw, [Tiir. 711] vUantmtrs tlio light flx«d in a round 
buDO) sidtoUe for cUuiuIi window topa, &o. 

The Light Finished. 

Tliin i« dlinwn finished itt Vift. 712. and wiidv for putting 
into itn plnoo, and In flicd as expleined ut ^ig. 084 luid 
deacrlpUon. 

Frotwopk (explanation of.) 

Wi-hnwnnw rainur to Ihnt jiflrt of oiir ^tailn^ known 
an frrttrork, whlcli \r, an lis nnnio luiplint, of as Iiitricnto 
oharactcr, oa tho leads an oftou twisted aad turuud laU> 



flfny eotLaetrablQ Ahnpo. TbU riant t,1 work most be 
watched, for ahould jrciu gu cwpnleaNly W wnrh Iho ph&nocji 
will bo that yuu will not b« oblu to gpt a gottA ftniHli, uh 
vxpUined in iha duiiriptjun uf Fig. OSO ; and th>? «lun fuc 
«iu-h work iriiut iipvvr Ui out is aucli it mumur Uiut juu 
«i»niif nl{|> nii(itli<-r piooc iiuldc ; vie., tiappow jouwvni to 
«Ut H ptw« of ctrmiW gliuw thf iniidn nf whii-li in u xl]u«.-ti 
St O A D U B Q, Tiu. (iUfl, thim v.'it nonld not poa«bly 
pnt «noUi«r piece wito oiUincu inililo wilbout limlog buck 
tho ioaro* or Hides of die odmuii. This Is soffldnnt to alunr 
Ibo motluxi of work, and wa mil iii»t flora ii feir boidnt. 



Fretwork Borders. Com«r Pleoe«, &a. 

I ahall now introduou to yaur notioo a fuw bnnlcni. 
Ytttt oxamiiiv thu Qrcoiui Key border. Fig. 713 t» oac of 




¥ta ni. 




rio. III. 



tho iriinploit. Fiff. TU is & little more Intrioatv, and Fig. 
"Ifi in CHIP with itlnt of ufork. 

On cxnniiniiiK; Fiir, TM itio method af worklnx will be 
nndcratood aft«T wluit hae bcwu writteu on tlio totv^pjiag 
lUtignHOM. 1 RMkT ntcntton tlial tliMe lajtt thr«e diamuDS 
m<|turo ft lat of timo and oonaidentioii before being 
ooRitDon<wd. 




Ftn. nt 



a 



SOB 
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Fi((. 716 iUuHOutm & terdor formed from cirBlea, whicii 
mn/ Ix i-mplvjud iiJr suub place* u Um top* uf round 




nr- 7i« 



=3=^=' 



7 



^ 









Kni. :i;. 



ftrchwl window* aa e^awii at Fl^. 707. Fig. 717 !■ A 
burdui having oraaiueDtiil m]qiik« lii bctnoun tJi6 edging. 



Panels. 

Fig. TI8 is K hrond pnncl with n harder mitnbli) for 
nii(«in-HU>ry doara, An. Thin Hffiim in tho wittant pMiftd nf 
Fiji. ISi^. or ot loust (hey ffu very well tii^vtlifT. 





Piu. 7U. 



Fio. 719- 



Ff|;. 719illiutMt«ii a nnni^l with t)nrditr wliidi in »oiiin- 
what diffowmt lo thn fonnc-r diagram*, innxniunli lu in 
fJiia flgurp till? nnnM iirr 8-iudud, hiivinx mnnll iiqunrc* 
|jL-iwi*u thU whlnh iillowH uf II amell pii-oc tif coluur»d 
gluM Ixiing wtirked in. 

Sot*AenB. 

Fiff TSn iUuwtml^* A tmttcm iot a acreon. Of ooono 
■uiy Icinid of bordOTinay bo u«>d. 



Fnu. Tffi. 



Fig. 721 lUiutmt«« a (lirmiUr nrrmm nutteni witti haud- 
MCimii Iwrder. Of t^mme tho 1mu1« iJimuirh tlin bordet, 
Nhoold be worked to tlia patu-m of ^o Lonf . 




Tia. m. 



Fig. "22 lUuMtTBto* a blind which I hare p? iwrnalTy ] 
moilo for my nf&iv wii)d»w. Tlw dark porta ore blue ; 
Kiiite, rnb]' and white graiiDd. 




Blinde. 

The«D bllndii. Tia- T3a *.nd T\ft. 'ii nvny be mado i 
■litipE, aud tm mado to dinprauw with tbu old wire blind*. 
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I 



Uie7 iirn Turyi^ivtivt-. C>&aU and nioii'itrnuns arc ofun 
workiid in with Uimif blinda. Fi^. TZi itlustiatM b diitli 
worked in witli th? winorci. 




Plo. ISt. 




P(u. TM. 



Half Circular WIndowa. 



TbtB in illiuitnitod at Fig. "'26. Fifrt fflMo tLn ImtUnn 
WOK A, ttien glaze and fix the <!ir»]i>, ttiou tho msooai row 




riu. TSB. 



«if puicn B, nest TOW C, niul put ths bovdcr on. Next 
ftliutn Fip. i2ti. Bii^n by fixing the krair »ww of panm B, 
opynii niftjfh«>((in nt ihti Uitloni row, vi/.. if ttf ■wlimii arc 
not long onniiicli tn rnu'ii frtim tup tu ImIUiui. The bunlut 
should noir Iw pat oo. 



Trapezoidal Shaped Panae. 

This i* illiMtmted lit ri«, 737. ThtTcwrsorcnJraclhon* 
of ^liuinK thi* UkIiI : imc by sottiag Uii- ooltnM frcm ciotncr 
lo comor of the ligtit, and mirldng (rcuB tlio enntrc, and 
down tho diojtoiuu Ibiiw : in this mu» vcm mny no* Inngor 
iMd* th&n joo can if working from the ccvnor, na 8]i>ciwn 



itl 1, 3, 9, Aft. ; tln'H Iciiul «f Ftlnxinir ha> n Tnry {dooug 
oSdot npon tho oyo if pMjMirly umiu|jnd. 
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Corner PleoeB. 



Fig. 728 iK A oornCT iri<-n\ nrtiinh ahntil^ hp mtd^ for prae- 
tiw, or to thow oil the cmtLiiiK— in cutlin? ttie gUm to iiny 




ftOa Tfl& 



, W2 
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ahnpn. N.B,— Nornr put fshtim to form «n iwuto anjirle, n» 
rhtywa nt B. Hff. 71 'i, whnpp mov lio www fho diairnini loft 
piirpnwly mJinUlid'i iit ihi> mrctintr pmiut of the v'laaR. If 
the g!iu« indit in tliimnnnncr it, in time, will bv eure lu 

I"ifl;. "20 illuidmttv • vorr pretty oirculaT comer pirco. 
It i" modcilij tint iMiding tbe bulrs ojro or «nitrc>, thontliD 




Fio. 7 St. 

Imth and bolls, tlion tlio twn miildlo rinn leiulu miut bw. 
workod tiig'-iliur, «)iiL-li wiU take a ooiisiilumlilu tinip to 
axaout«, but ia » miuftoriricoo of work if prvpeHji hiimlU'd , 

Ornamental Fretwork. 

This ia EDutatod In tlio fotlowiiiK wimlunv, tuid will, 
titer vbat luw btn w»ilt<^i, be (.•tmily unilcr^twxl from tlii* 
briof dwuriiitinn. 

Fint, nil diiii^ft" niuxt bo 
dnwn \rf the KrtJat or 
KbdarfuUauD OD a board 
or p«por, to »liow vmy 
loud nnd jatnt, itiid gn»t 
«&ru uiiwt iiT tiikim to work 
yuur uliuu tuv/irtUxiK to tile 
niliM laid down iti tJio dc« 
iHiriiftir'Ji <if Fiff. rtifO, 




flu. I» 

Lot Uf> cxmninc T'tii. T30 
Thin in a uaull puiti-m 
t'arilj wofkoA. You maj- 
Rnl lix fiiur Intli lu roti 
dill »t K L f^K. (173. tlirni 
ftx ynar nutilde aaliiw*, 
tlim paim I. 'i, 3, i, 6. t\ 
7, f(<j., witb tlioir rcnpmiirr 
Ifad*, tuiil work awa)- until 
tliF lot ifl 9i>t. tAkinif a>n- 
that the ends of your hnd* 
luv pmncrly Jointed nnooth- 
od, and imtly inletwcted 




inl') tliorjilnuH; thoonldtr ahauld appnu clMr,roilitd «nd 
plump, or like littl" buttons, for iiotlunptip[)mnwane tlm 
lOovmily mildnnnK- 

Thi^ fnllnn-iiif; dinirrun \^ie. 731] irill nffocd xood 
prnotico for fretwork, «« it may \m gtaxod ia vaj aunll 
picix^, anil in ordiiinij chonp glOH, 

Yiixi niny ooaimcatw IKi* Hkilto hj nitixtiafc frnm th* 
Itflttoin luf t- hiuiil vKintce, working tho rue, and t^inudfl. 

Figure Work. 

This is nitutTated »t T\g. 732. The Vmea hen wo 
plaiiiuBt powdblo cliaract«r, nnd will be o» onq> to irark 




Mu. ;u. 



Fu. TSL 



u MiordiuiT KiUBM paoi-l li»rht. IlBto fnwa A to 
Imda on nau-ijr In k stml^'ht lino, vhleh. uf munt?, 
in figure or frrtwork. but i» iJinwn litro purpoiwly. 



Btlio 

■uhmd 
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Vov QzaminD S^. 733. Ucic th« lino nn wmuwliat 
impruviv) ; llii-y luv tnorc hrnkiiii and the cfttwl is IwttBr. 




m. 7SJ. 



KiDW examiiin li^^. 7.1-1. Tloro thn oiilliui^ »[ tlif IuiuIf* Ik 
aflU sun mini ; aiill tlicf wfiirfram bviaj^purfuutj Huiy 



OK iix) hca'vy a-atl Uif rmuli I, ., ii,f.|. ii;,( -.hown at 15);. 
7119; licidrliMi in this l''i>,'. i'.l ,i"» liuvi- i i><<titinuo<u lini! 
fMim thi- ri;(ht (rjcit to tiw «nji 'if Ihi-liriui; ilim line; kIiouIiI 
bp hmkmi utthn wntst. 'Ilii-ti iu titi* tiifuni yuu have hh 
objocdonabloliiwuBilrrtho rifchtnnn, Tlio wholeuftliiB 
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tia. TH. 



uiiffulftr line HhnuM ho ttvny, fw it in nnt ivir|iiirDii: infuct. 
tlj<- wui»liuiin iip[K:ani to bo boiuicl up, iiutcod of bclug (tea 

uihLIoum;. 
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STABLE, COWHOUSE AND PIGGEEIES 
DEAINAGE AND VENTILATION. 



THE d^tliIlIlg<^ of atatilM, oowhotuMM, -plfrfferitM, uid 
otiim-iititbuiliUiiipi, Buoli an uluuijiiUTliouBu*, kminola, 
&c.., u. (if fiir jriGiT inijKjrUuitii lliuii in ti-twniil)- KuppiiMd. 
Muny think tliat imjUuiis' i-i gtnni tiiout'ii (or u bUIiIc-, hnt 
I citntt-nd tbitt Ihii niiiblu draiiui rwjuin: as tuudi ult^n- 
tiuti lu tho»c bclMiKiaK- t« tbv bvuH'. I Imv? fU ttiu ylaa. 
Via. 3DI, iiliown A Ariikiii of dntiuaiw, luiil lutva v<>iy l>rii.-lLy 
MiiTTwI to it on puj,i' 171. 1 ImvL* alto nflwr^d t» BtaWo 
dnuiuiicts tn Urn An.'hiU'vt'H b]iealAnitlani^ pufre 3DA, uuil 
liiiv(!Lhi!ni Hiiiikiin of the druinftge fttmatatJea being oiuifht 
111 niwitHN.ilH tor munurv; thin beiiigao, veliiirt' uiiin <itil}' t» 
dvnl witL tbu plimuiutc ui thu guttun, tiui kuid of £ttiii{(a, 
Tontil&tiDik, iumI tbu nocflwftiy w&lw supply. Aasuminir 



the> ccatiwiol nuty be vcatUal^d MpamtalT, and the dnin 
tmpped. Mid ti frtwh lur UUut prUTitkU iti uio luiial maiiMr, 
but 1 titi'fi'i' Ihn fLrat pbtn, vU., wiiliuuti tlie trap. "niB 
mnthotl nf cab ul it tint; tlii; Mce uf (wnpuob luuM, tn ■ BMH- 
uro, dopmd ujioti driiii:nnbittouti ; bub fur gtaicTal work jim 
mny tiliviy work at folloivi ; Foe unv Lorw lk« dlMMel** 
■hoiild bo 4(t., depth lUft., uud doubW tho onatenta for 
L'luJi uddititmul hiitw.': thlh tviU UmI (mm b month tods 
wii'kM wilbtiultatijityiiiii- I( ullowt-d to pmn rifchl %mj 
iHliithi- -■■■ir.T. tlii'ii workiifl])iTi.luii. F!g. 31H. Mow ton 
liiihiiilluntratiiiii. Fi^. I'-iU, >Ttiidi cJitiwa thofUblou fitted 
by the St. runtmu Irott Ooinpuiiv (in f*ct tVf "^^ ■UfV'7 
any of the fHtiii(j« shown ia tMs my work on buUm, Gvv- 




tHat tho dniniufC'-iH to bo nnllrtitwl into (««epooIii, thou 
vnikiw I havi-rrfuntd to nii ]>tiKiui 134 und 'J23, luidcr th« 
boadinir •■UiidMBtoiwid'Tiiiik*"; of oourw thia wfiuld he 
• w^Mpool. Thi' linuiw aw Riiuk U> nui inin thiit rrwipoHl 
iiuit u thoDgh it drained intu a M-tviT. The vmitSktiHii 
fiwli air intm is taken intji thu ciwwn ol the octtjpixil. nnd 
tins HIT nuule to piu* throHKli tliu vlaalo liue al dniua^ ; m 



bounw, PitlverivH, &c.], aho (li«< dr«ina irith « chatiti*! A. 
And it uIbo iUudtntte* tho trap. Fig*. 741) and '*\,a» *uppli«d 
hy the &t. Pnnonui Iron Foundry Conipanj. THp trnpjnng 
of BUiblu drituiii tu|uim ;riiar uArtioulur attantioD, iiu*- 
mui;ii ax it, in nut m-i-rj trap wUc^ will atiavor for fiabic 
piirpdtm; Hiv Imfrniitut ha nf ilrmg ntmhe.tmKf to fliull 
out, fMay U) get al, uud »uo whiufa wUl not iJlow the hatm 



^ 
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duuK HOT Rtnw to poM int» thi- ilruiuH (IhJI tmps am rerf 
had for thJM purpwe, moo <lutt«l liaun iii trii[>, Vlg. Tiif), and 
IfiHtlj. wliii-h irt uf KTVot initicirtuiii.-*', uiio wliirli tlie ixividt 
miitiot cjusilj t« kayeioii off by Ui* h«TSw' lif*f*. and one 
whidK wiU nnivwil tli» bretiluiis of h»rs(<«' legtt should the 
top bo lunidatitnUj Icrft ott. 1 lia Rtablo lra|>, Fi^, T40. U 
an elerntinn nf the Rtablc tni[i wbicili I pfufur to use. Fie. 
741 U & •cctio'Q of the saoic. It may lit) mhui tlml tlda u 



irnLTiM it should be at A. Fiflr. 739, or at the foot of Ihe 
•itktl ; but for a hnrm It ahoiUd be about the oentiv of the 
ffUQ u sLowii at B, io Fig. 742, or u In the plan of bow 
tui, Fif. 749, wiUi thn pavvroviit f»lKu^ toward* ibml 
ountm. SninntitDniiitwilllM beat to Sx tho tMpaiiear tli*l 
Nbil) [mmU, f<vhim< thiyy iLnioataf tboirajof the ttoraci^T 
hwifM. Fig- 747 will snswrr for horsw or iniirea, u In tbdj 
Sgaat tha conduit gutten run up the ixatn of the attJl. f 





Wia. T4a 



Plo, Til. 



Fra. ria 



a U|ip<i| twp with thp trappiiix woUt hi tho l>iitU>m, «tiil 
ju«t iiWvr liid t^|) of th(i tin Lhrri' !a a liiwu«traiiicr fixtxl 
ju«t bdaw the kip grid, 'rhouwswl this lomw ■tmiupr in 
to |iTovent tho Hlraw, irtci., gotttng iiito tho bottom of thu 



Y.'U cannot bv too pBrticuUr nhtntt the plkiininK «* ■"!* 
ilraitifl, M hi-in«» OTi: vcfy •Muritive to bad drainntre. I will, 
th^refon?, giva yim a |>Imi or two of Mlutlu droinB which I 
trust will be auffiaient form plan utlun. 




Fio. 7tL 



tttip, and bIki lu ptuvuiit Aa "■^f'" fntin tj^-tling their 
laga mto tbo bottjun nf tht tnp^ Tliin tmp in onay to 
dnmout, rail atiawcni ila purpoao cx(«DdinKly wrll. 

Tbo next Ihiag tn tra ooniMliircd ia tho praition fin- iiziuK 
t^ tnpa. Tbi* dcpond* Hpoa the gvodor of -"■"■■■'- : for 



LetDaaMiBlittbitin&Brelodnb » four rt«Ust*bla] 
aiidonelooMl)oz,nuhHl>lltinraaknopltui, F>ir. 7H. I 

HiTu wo httTo uireo otalla on oti« ridn, one at the amVl 
»ud a louai) box in lh<: cortiur ; the drainn|«i from *^^*Ul 
«t«Ui9 in wiivoyod by the gutt«n Into tha tmp*, two w^ 
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is thn cliiiinf(<Kd cdffi brick, «h')wn ut Fig. T^S, wluutt WM 

StenUd aamc ywira ngo by thu .St. ranuroa Iron Foundir 
mpouy. Tliia briuk aliauUl tw Isid ou » fpod aolia 




ria. 710. 
tmic. Th(i lih'kM wri! ulinwii luid at ilj^. 74U. 




TTio ntK>ve-iuuuoil Oompouf Lavo sincij Uio dati'oftha^ 
thv duuufvrcd nd^ briblu lirotii^ht out another kbid of 1 
hrii'-k wlijeh in, m t\ti n« n>giu^ii thn (Imiiiiii^, and ob<^1 
BWOt'piiiK, un iiiiprovi^nieiit od t}ip firnnnr, itnutiiiui^li a» is 
thia brick, Fi(t. iHO. tliore ia a rtnvidht rontHiUi liliauiitl on 
IM uppiT «urfiioc, wlilch ndmibt nf tho bunam Iwiii^ i-iLsilr 
dm WD along Uiew rtrugbt ^rroovM, l(4k<ruLg nothiiix bohlcd 
HH would l>«Uin CAM iti I'i^. 7i)>, mciK Mped&lly if tko 
HUkhlnmnn 1m U^. N«( wttrfiod witli this linuk, tbure bu 
Ihvui uiiithcv on* hivMitnd, whi^ ixnudBU in tanoiug tho 
brirk Willi man than oiif< ftroont, «» iUtutmtnl «t FIk. TAK 
Thin brick in aim fuithnr itnproTi^L, wluch oonoata io 
funiiiuK on lU «u1b a lonjfuc and rnwi-e, whidinwim 
jiri'i";r luyitiK, lud lUso fimuras atubility. 

tliotic bri<'kii ttr« Hhuwn laid out at Hg. 703 and Fig. 



Fio. IK. 





no. Tsa. 



753. 'riiTM.' dtdllA uc i^nwn with tKv f.'utt>-riii|; niiiiiiiii; 
Uli tn til* riiiiuf.-er, Mill with (ho brit'la lui-l at nn .in,(|rli.'. 

rift. Ih'l Winj* mtJier Hatly liiid, wKiUt Fig, 7'V3. (?«[*ciiiJly 
the iwi> mlcldlL' nails, iUiutniU'B Uiv llouriuif iti rl(l|[V8 : th^ 



Fiu. TU. 



Fm. TSJi 

u one of tlio importiuit p<int«whinh «}iould ho Ktmliod in 
tbc (l<)<itiii[.'cif n bUMc-, fir if ihcbricka arc lud ton Hat, it is 
iiBfiuesiblu lu ilmiu Uty, wliiUt if it l« t«o akcf, tiu honto 
caaiiol dUiid i^r lie iu ccnJort. 
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Fig. 75* iUlwl«t(i» the pnvumont tit u iitnlilr vray wtll 
Iwd, with thp ftnttorinfr rnnniag irom the outxidc dlrwjt up 
Hit bottom (if thn tiMiM, with prupcc ntull uliauDiilit ^aafttug 



Of uonnn:, tho wnlvr idhv bv UH tu to tbo WHtv ^ 

irith B hall rook ntid f^d oUtpni, bat whi-n thii u Um auSi^ 
(hi- tniujfli iiiuit huw II lid In pruvuiit HtP nnimal dnnUaf 




f lu, JM 



D]) tho MDtro; in fact, till* b a peifeot piooo of iiUblc 
dnunBgc lUiil pavtuuLiit. 

Stall Water Supply. 
Tltv ui^xl quuitUun ta th» wiitcr nopplx tu th' 'ill 

Ev«ry wuU-umuif^iI atablo hiin iU vrutcir troUK'li wiili it.ii<i 
Utd on, with vrante pint- and pluf(, for cksininit out, (w 
slmwo on the loll. Iiiuul luU) of thn ttalli-, Ktifn. 759, 742. 
7<<. H7. 762. 

Tliis waUT MUiipljr iic«d not be «f iiiiy ulnli-irii. iI.-.il'h. 
u niiiipk' jiipu «ijil ihrn-'Way nirk, wLtli 'imhhIL-iI iion 
watur truujfli, Buoh UB in ahuwu ftt 1%. ' ', I .- J.U tluil 




otrv y '^«ft 

liimcMBiT: a* wwte pip* CMS bt aniu]|.-ud aa Oiovn to 
lu iato uw head o( tne gutter, ■> aluiwn ut Fi^. 75S, 
irhich «rill tend t« keep the irutlcr oIcorGJ. In /-Mit, it it> h 
ffoud pUn tu Ihv uii It vrtikir Mipply to Riwb oul vnoM) guL 
t<in>. Siinh I il^d to Hotno >l«bljiig Mlao twenty jrcon a(^, 
ftnd vhiob ^rgt gntul tntwra^tiva. 
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vktMi it oonMB in hot, etc. Wlicii ttin lroii(fl> n mipiilicd 
wtthoiit kttoDtloo, lit.: Willi fiMd (<lRt«rn. it otlen netii 
iicgWiod by nai tKuutr legwlarly i'le*n»i out, which in of 
gnsat impoitance. 

Watgr Supply to Stolile* Gonorally. 

This n<iu[rMi Mone little alU'tiliou. Tn largre st^vblfm iJiun 
(■ilioitlil W' n t'liiu^iil nutur Mipiilv Iiilil irii, bui, tile oottka 
dliouU bv flxixl uu( uf lb<,' niiy til lliti Lutbub, uul in tioit 

fix-! -■ ■■ -■ '■ '■ ' -:■•■ Til- l.'::'l ■:-. ■]-. - ■■' Pig, 

Ilk 

■v.-ll. 

ii 'il I- li!ii|[l'tlt 
.1 llli f|..|]!. illlll 
ivl '■'LF OlI 




-.,>„ 



.1 



ir.l. l..,.l. 



I' i'i"<l iinJIa, tkiuio- 

i'lli' tJii» Hiuk JH 

iiiniiliiHl with uiilj' 

•li waUr, *t utltur 

iiiu.i> it liH« livt '!n<x' 

J''i^,'a. 76". J6I 76a, 

iu.,) oad oi>Id wu(t* 

mtpify. wIiIIbL at 

dLIkt tiuiM uii exiTu 

, . ' is jiiuviiln] fnr 

--■, with Wuab, 

i'ijf. i>S, for wunli- 

iiiff tho horwrk' Irpt, 

('„,, ;^f, vti>., whliiUaliMitcudH 

to keep tbo ifUttnTn Huoltod, out. 

Tho ciiitoni rnunt b* plaoetl ov^r & l«Ad mfo, or othonnso 
flxod, « tWt It wUl bo quiu fmpoMtble u oveiflow upcb 
tibe hi»w»— «*ry unpofiMnl. 

Tho cowh hciiiwT wntor tnipply Hhstild In- Hotncwbat 
rimtlnr to that shown ul Fig. 7^7, riucpiiitii; tliu hut natcr 
cook, bttt the conrli lu^us*' w»i>l( shui Jd li«»i' u wrrvw l-tr a 
union, or Wtter, fiitwl tipoii »n ('Xtm ''■ick : tbi-u t.lic^^acli- 
nuui e*n dmw a pail of wulvr with tko utii.' cotk, for 
doadtaug purpoMM, whiUt thu uthc-r in eiigtigcd with the 




Piu. 7M. 

Mhhfr hi1<iog ami •elf-Ripijlyii>); carriuKi- bni.-Oi, na nVinwn 
Bt Fifr, Ti8. Thi» )«iuh )»*« n holhiw back, iini is ffr- 
f(iriil«(l. to allow Iho wal«r tn jc4 Lut Oji .him-n ; A !.■' ii 
nibtwr tube «bioli i» rMnoptcd on to tho wiitrr nujiply. 

Carriago Waslilng Tnbla. 

Thn raUTiuifii tnliln h atmpl.v n iiquiuv MVL-d Hmt, -with 
hard, wnriDtli Ikmr. such u brifJr* art. wfih Mtncnt, pt<v,, 
then ilioiild b« a (all eaob wity tciword* the (TuI'T ""P. 

whidh ahoulil Ih> Hxed In 
the centre uf tho tsUo, 
aa Aowsat 7, F!]f. 304. 
Tho grMng ahoiild t>« 
at I«Mit t«> or vlovmi 
inoliM aqiiaM>, nnd of 
Htpcmg make: Tig. 169 
TvpnuenU ono minble 

(or ihin jiiiqHnL', bcill;' 

luriKvil at A lui oluau- 
fbt. ;i*L ing out the trail. 



A J 



Hot Water Supply to Stabling. 

Of course ttiMu ore many niethoiH of ■upplyinff 
wator for alalitiii^'. Soim-tiiiitis from llio boitcrof UiuhciuE4b.4 




rict, Tw. 

nthnrtiinpo from tlin hnnKw tthhii bnilor, luid at othor timoa 
from an indcipondcul- LiiMHtilniHuiis huatiiig boiltr, hmCo] 




Fta. TBI. 



with oi] nr ipw, MTnUor Ut that xhowii in Enrt ft SoB*« 
patent Oaliloot. P^. 700 la lut ^lovstton ; Pi^. TCI i» on 
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nlin-ation vhcnrinK ynrl of the ouler cuing off : and F!g. 
'litUw WKtiuntil nlcvuLitin. 

Fur utAbU' |»iT]Kim» ilitinc Iioilarrti am t'iciviliiih'Iy uHcf ol, 
M the conolunan in uJuil 'rvtjturiii;; oouil (junDtiti-vo of h<?t 
wat4)r At ». taaniUs't botdoo for lunkinjf brnn miuliori aud 
nirh lifc«. 




Fiu. :i)s. 

Tho falluwingr will explain tha working of Uie sbom 
boiler. 

Thu cold water fint folia (from any cciBTKumt tap) into 
till- lirwfiii A, iiiid "nirflowB iiiti (Iitii'iiU'rjsi'krt or oliambcr 
B El. Ab srtin nil tKiN (vhaTnluT in full, nnd tht> wikter mini 
over the inner rbtg, it IIowh intn lh» tup iraj C wliSoh in 
nutihed 4 III the Interior Klevatioii. Flir- 7&1 (nlwi wm) tny* 



(3.) (2,1 II,) same Figuni), Tmm this trav Ibe watar^ 
i;utatuH uiruu){li liulcji in Uio bottom lu Uii' nrxt traj I>^' 
will tlii'nxv tu E' and i-**, out of whkb iLdnirn into tlia 
iiiT^rtM (tfine G, and tlit-Jio*' im tfi iJiti t<i]< uf tin- danw H. 
Hem it ctillc'i.'ld until it ovurlUiWB through tbe »^>aat 1. 

It uill ivailily bv ttetn tJiiil in fnlliu^ fnitn A to U t)i* 
Wttli-'r u iT'iNffitiidlj' trniiiirht into I'nntxctwllli tlie beat from 
the gHS UMiulidiu};, nanhiivrti liy l)ir<Krri>w niarlcN, wbtbac 
tbe Mime lini(- ti'u bi*»t u ri]>«(it<;dlir iliin-n. tiy liut ob> 
otmotioti of the trap, agaiml tint iiitn-r ring of tbo jadcct. 
By moans of Uiia doohla actioii tlin }i«Mt in alroo«t cntiKcly 
sbMTbed bite tbo wabv, ami lbs iwoajw whidi tokoa plaiw 
round tlio tinafu A tii uctolcr thim the vater wliioh ia pHuid 
out at the afiuut I, iiuor Tl, When atcam uan alwaja be 
twulilj cibtttuit<(], yuu can vritli ndr&nUfi^v oau tLe dbeas: 
kottle. 

Steam Kettlei. 
Tb<? follovln^ dia^rnin iUiiictmtns BaUegr'a tnataatCMOW 




Tlip iuirt Hi tin* t(ip nllowH stwun to ent^: tlua, 
rDiiniLii}! tliQ i^iiil pi[Mi, IhiiU thp wutdr wbieb it coat 
tho waiter itiUMx thmiiKb the hot jjii* at ita full yr — 
and ia om&i to ui}' tmuiwratuTe; wUiob na be nifulaled bj- 
tbo TalvM. 

Cl«aa hot mt^r (^im thou bn raadaly oUainrd, a* Ike 
water tauohea notJiinp bm th» cImb Mppmr pipe. Tlte 
Ntvam condenaea iu tliu cixtorti. md, to tX&iw It to oaeasa. 
the pnweiirc- of tlic ntuun forctiiji nn the tap ol It PanMtbe 
water to an^iul, aiii] as it pavaw modontelj natd down tba 
oiilaiilu <-ii>»iiHioQ pipe the pipo Mmtractoi anj IkoB 
autflmnlJoiUJy opeoa a valve, wluok aHom tba wtfoc I* 
nmnpn. 
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Cow House Drainage. 

CViw hotism »h(iuld bo drainnl with n lonio (Iruin mniim); 
down ut till' fijut <j{ flw plulb, but ibo tnp must ha ki^jil 
wuiiiL- (lisUiiiA) iiwuy frutn tlio htvU of iW cutUi-, ui»l 



Wlitm tlie gully tntp u carried miUidi' the shod, tMa 
lirvvi-nts tbi' JxiwdiLii^ (fvltUiK iiiUi Ihi! dnunii, 

Tbu Biiwji! ifivt'U (or ladi ouw ht Sft, N 4ft,, or, for two 
cows, Mil. A "ft. willdu. 

Aiii iirxcB. — Thuro tiiiut bo on uir npftM of ut Ictut SOD 



I 




I'lo. idi 



mpMito tli0 tUll piutition, u ahowii at FSf{. T<in, for mttln 
dnBjf i* (tenomlly of n ■diippy nn.ttiT«, luiii wciiild run into 
tho tmp, wbinh winild mm hnnninn hWknl. SnniAl.iinrH 
Iho ohannpl nini> ritlbt mrrtv witliont nny intnrr-ntitinff 
anHnjpi lu a fTully- tmp ontradr' thr biiildinir; in fact, tho 
Act for cow »ihc(U. of July 0. 1B79. rtntcit that it "•bdl, 
wlieK pmctiiablD. he ontmoe the «h«l." 

Copy of the Act of Parllftmont of July 0, 1878, and 
Rftfiuiationsasto DalHos, Cow Sh«d« and Milk 
Shops. 

"7. Evrrfoiwehodftlinll V well pared wltliStaurbridire 
DT otiior iroiieiTiaiifi Imck. nr iither tmpcrvloiu malorial. set 
with (xrmont propL'fly beddod ou con nvin, with aprupHralciue 
towardi n giilly hiin, whii'li «lint!, whore prMtiuuMo. ho 
OUtidda th>i> uhod : inich iTiMj hnln to {ummiUiiiohtA by no 
adeqiutK dmia of (^laxei] ntonrwum pipfx with the public 
M-wiT. and be trapped hy no api-ropriab] axp, and be 
oorerod with aloclccd jTrating, th« Ws of whioli shall be 
tut man thaa {-iiidi apart : cxotipUug thati not esoMdias 
(luve fmrt ol ttie forvnuiit port of the a^Ua may he pawO 
with rhnik w i^ther nmilar ToAtoml." (8oe Act* at Parlia- 
mnit, pai/a JUS.] 



oiiIni> fc^tt lor MOh Tf"^^^^ Invti but thi* in trtr plOMIi 

thitt urn (A«Miv% mrniUni. at efbw pUci-n Knn nubU; 
fnot in Trvgnired, avdthowmlilatlon pMtd. t^h'mld tho klird 
bn very hifh thn Act will irnt Irt yoii tnllf ndvantjiirn of it, 
for thnn the upward mwunirpnimt Anil rmly be taknn into 
coniader&tion a( ISft. in hci(fht, gf cetintutine the air npaco. 
You too n>quir«d to fii driokiii^ trouf^ha for o»*h ooW, 
and whifh mtint ho pMp'rly jind i^imrtniitly ■uppliiyf with 
wiit.iT (mm a Inrg^ (TiHlnni tiii'd ^f /ftu*( fl/f. ahmt thi' flimr 
iif ilii? <■!!* nhrd ; thin Ur(im tink muiit be "of a rnpai-ily 
Mjiinl In twdrp tnillaliN of warpt fur ci-t-ry cnw lawfuily 
kvpt; and «dinU havr no cmamunioatian wiUi any ivat<x 
doNt or diaiu by incana of woate pipe." 



Piggerie*. 

These plaoMNqnim particidur nMftniinn in the mattop 
(it dniinln)!: thoy ahould b« dnuni'd l»wardii thr nmtm of 
tho «lj. with a ifully t'np with irraCiaK. and in mich a 
maanirr thnt tlic nlup* will rradily drain anny nili> a 
cetapoot. Here a K™>d <nt)iply of waicT and nihlicr ho«c la 
iadiBponaahlo for Hit-itlinjr down tho iity, wtilit thi' flo;ir of 
thscdtpaHiIuraldbolc«iit two tnchea Ughor . and b« built 
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in rarh b, mtuuior that It wilt «uSij bo kept di^. Ttioio 
iibaiiM b.' n irftb>r troDoli ]iT«[ierly auppliod with vtaicr 
frora n tvvA ri'tpm, luii! thn trraitrh siiliplinii wilh (twlnK 
lidn, n» nJinwii nt lln» Lnft hnaA si'lo ot Pig. 704, for iin>- 
tOQtitig tbo onknala fooding wlien the tioaglia an bang 



room, (or nnlcM Utii> h«at be of & lu^'hw deinvQ thin fluil 
of thr> oxti<niiil uir, tlui vonliUiUmi o&naol be luiiiiiiliii 1 
fwlf-iuitin^r: thim nttiiinial miinna must be enpjejcd, taA, 
tor nnfutn(-iit'» wOw. m » fan. vmUx JM, «», gaa hghi^ 
oawls. JEc, fixcil in tiio «xtuiiut plpei, ftD., &c. A* « raU^ 




MupTiliwl with fool. There Is onu imporUnt tliiajr about n 
piK a (^t, it sbnuld bo ilryjiiii! wiinii. u», Imwunir tniicli 
Uli:y may llk« ti> wiilluiv ui iIk- muil. tlii'tv in tid i|iif-^t.iiiii 
but wliiit tlH'jr like a kImiii, wana, wid drr bed, wid in 
winter Uiuo tht' dwiue will llirivu buttiT i{ «uua bo ^vdH' 



Slaughter House Dralnojo. 



In 0*017 elangbtcrhoiuc tho bl^od if cnimiii in RimkLu 
JiOtt, moll for iiutatuiB, ns iulu a lur^i'' imu liujUr. or ittCv > 
oomimmI, wbetv it can bo (>iuiily IiuIIikI mat. Tbo tn^thnd 
of partoK i> wiUi lurphnlto (ft tlii^'uliino fwt in cvmetit, with 
Koud full tuwnrdii the druiii, TI10 guUy trap utd the 
dntiiutifu in flimiltr ti> tliat of tl'ir' <'arnti(o muudtiir table 
with tueuoual biillijuk-b<;>ldin),'' rintr audpmt ftxodatacon- 
TSbicnt Kl>ut. Tbciv xboiitd iiIdo lit- a i^ood sn^lr cS water 
near, in order thiit thi' Hoof uiriy bo reitdily cwiUed down. 
WliL-rt! ibe gvlM uru tu bu oIwuihI, vi^. ; auuh ru ciilniii' <n 
plg^'. Oinv HliDuld alio he n largL- niiik in it Itxht pnit ot 
clio building, nlhi riiuiinK' tnLyn with btrgn AxtmI domed 
Btnuiier», barini; Jiu. b-iiwL n ruund way iitop conk, Rxcd 
upon ihu wiibU' pipus •" ''.V ^"■'^ bctt«r IJiim tho ordiluUT 

wai*ihi>Td and pliiini, bucuiui.' tbt wtubtrr nitd jiliit^ mxv*m- 
tat* tfa[< Blruiuun bulug Iikj kuibIL aiid whw'b sbould not 
Imi of k-ss diuiuvtci lUaii Ciii. Thn wiuitii pipoa from these 
duLt ttud Irayn tdiuuld run into tlie (Tully tmp. 



St&biD and Cow>houBe Ventilation. 



Tentilstion is a subfeot whii^li of late thp pliimh^r bu 
bad to dual nfitli. TbtirB tx mdy ntiv ninplo priiiulplu In ul 
uU tliuc« kw|) in view, xix., thir uriidatjon of Uit^ vitlutt<d uir. 
wbiuh it bi'dl doiii- by the fnxi i-iroiJndon of Ilit- uir from 
vslemiil to tliv iutertial Dtmo<•phl^ro. RcinoinbcT timt wnnn 
olr, Uka hot wmtoF, aiiny* aaocnd* with or without {liitM, 
and if tliia ia tha cud tho whola w<nral irf r4m'tilatlon lit* 
in a nntilLelL Pniride Ktifilci«nt idm> piprx to bring fnesli 
air to tJie tiliuic^, otid noifiQictitly lart,'" t/i ivirry tlie vitiated 
■It awif, but much will dcpcmd upon thn b«nt within your 



Ht&bli'n and midi likn platvM oro wnrmor within thao the air 
vilhiiut, nnd no nutiirr) p rondos tho p'''>pBli<i^ powr. for 
iriKiAiioi.', in n mim fiilf of propic, where there la no fre* 
icntiliitioo iha air toon booo4ncs boated, luid If not lot idt, 
it in time booomaa eflmaivff, haavti tlio ni.-o«(«t5 for fa*> 
v^iitiluticin. Lotua auppoM thitl llie row ahvd H^. 748, 
ur tliti rtulile Ft(f. 76b, u tha pliinti U> be vmtihited. Now 
■UMyMiliiiK to thn Mxn of thfi ictittilo. so luunt bo thu rim of 
thir viiiit iiipc whinh ii« horn flscd witJi a botmat or ooou B, 
ond io tho reiil.re of tho ocIlinK. aUo aee the onows nan 
•.-I'iJintC ill Hg.311. Soy tLnt Uio tizt o( tlia aMla la b* 
wiutilntid is I.Sft, srjuiim, h<'rc, n. $in. saaarv ptPO wilt bt 
Inr^ unnii^b, but Nimrw^hcir whnt t saia about tho looa 
Iwitiif ki-pt lint .>r riM. or of m groatcF heat than the ex- 
ttmn] air. Thosimsnf ihe pipes amvf great oonaidiviitiini ; 
for iiaBlanoo, a> ronm four timos the abore tamo will raqsiM 
a voDlilatiiw pipe four times the uw cf the 4in., ii>., • 
i&i. squacu pipo, luv mtilhod of reckoning bcjnifaaialknn: 
In a Imt. iu|naTa biiiMmir wo get IS timea 16 cr S35 Muan 
ft. Kuiiw., and in n i>in, Kinnra pine, we iret 36 nniMflna] 
H|imm inrhm. Now if yuu dauoio tbo longth and width 
of ttic iiiiiUiiiK'. vii. , to 3i>fl. autiare, you get four timoa tha 
pupcrfloiid ootit«nt« of the Hilt, rmmi, and if yna double 
the width nnd tkiefciitiM of tho 6iii. w-iuiut pipe yoti will 
bnvn it muttiplinl 1^ )i^ 13 and SO gvt four timri tbo ffat 
•if your Sill. pipn. nnd tt tstiiwfi UiIb winelploiAkih t hav* 
ulwiiyii wiirltpd witbniit a saUtaiy falliire. Sorao paopla 
rrnkrkn on ciibi''.al rontente of the building*, vis., length, 
bTDudth and boifrbt. 

ll sbonid bo distliiL-Uy mnembcircd. that you camuC 
ventilatii a building Kimply by atioldiiiir a pipe in the walL 
or ooilintf. without bringlitg frcah nir fr.)!:) thv extomu 
partu, woieh requlna mote atttiition thrtn yen ut (ir«t mar 
imnKioo- First Uie freih air niii>t ho pui« and good, ana 
he bronfcht Into the buiblinif in mirb a mannur that it will 
not Quuso uiipltwAHnt drsntibtff. The place of eoitntaca 
mttrt bo ear«fully •«.|inot«l, kiid the air pn>iK!rlydiatribat«dt 
iitid if nowribte in *nnb a nnumiT thni it will tnw all orw 
thu buil^nf: and, it» trbuwn hy the arrows on Ihori^l 
hand mdeetFIg. 314, wlikli niuttrstM the fnah air faSta 
cominji up t]inni|:h thu tulH-a frnn the ekienal air. Fbr 
ntoblo pnfpcsoe tlii} fnisb uir i« ofton bniught in thnmgb 

6ipM as shown M (1, Fi^r- TCS, when It jHUwia up thronch 
M otall peat a« fihown at J ; at ntbirr tuam It u hnMuht 
through an niMning at tbc hiwl cjf tbp gtall, as shown atll; 
nlao at Fitrs. 763, 7M. abu im tlio right bnnd lodo, taj 
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ths <yiw nhod Fjj. 76n, and al*i in mfiny oIIht wuvh. N.B. 
Thi! tliiMiTy IN to huTO the fruili nir ti) onU/r at the bottom 
at the •tubK Ac but in pntcCico it u besl fixed u Khawn 




hi Ffg. 7l5S, ftd. fTins" in me tliinjr whirti you nmst 
oiupd a^ainat wh<>ii ilfulitic -vith th(.<tp frp<h nir isIrU. 
N«Vf>r &x Ihmn tu bi'tiii.' in L)u> cijld ftir Ui Kivi' ilrauKliIs. 
or to I'loir ututi iiiiy j'Hrt ot llie cattle. Ify pmcLicsl i;x- 
pcrifiinv U-w:lit'» lUL' tliut fur ^tibli! and i<<i>irli[iiiBo wurk, the 




DootL Vbnt 



■h air inlet* Wft l>f»l, (i!in'^ lu aliowTj iii t.Jio i^ijtrnTin^tn, 
having Sli4-riilim'H jirinpij.lo vfiililfttow ii» rfioim nt Vig. 
TOQ. uid whii'h i* iu> iirtau)^! tor onsy oponiiig to ailmit 
fnwli air, mirl for |ft¥v(mtjng ita illMBt denmt. Theao 
rmtiluton c&d bo adiustod with & regulntor na riiown 



At O, Hp. ill", and nri' ii"riiil!y fii'.vi hh nliuwn in tho w»U 
at Fig. 7»ll). TbfT miiy iilaii tio hiui jrliusd m *hoim at 
Fijj. ;e7. At DO(»R VKNT. Pig. 766, may bn -eti » 
ciivular flUdiug vonlilator for &dii^ on doom and ahutteri. 




Fii. 7(17. 

Whni wirrtinir these vonlilntoro, ww dwtTOV Ret tlirm 
urfn: cnoufrli (>mc imt tut) ItLrKi ) f»r thdimrpomclBupfily- 
injrthfnw^wwirymiiiiitity of fp-Ii nirtAthe btiildiiitr. It 
ill imporlant fhni tin linlii- in llic I'Hternnl (triiliiiifr, E, F, 
Ffft. 70fl,l)«i if Hiiffirifiil KJw I.I MJipplv llio iicinwnajy quniitiqr 
iif trvth nir, Thi'n.' vrill h" l.inipn when you mtniii'l. jHUiMbly 
tiiki- thn viliatnl nir iJiToiiirli tbr luiilin^ ur n»if pnrt nt the 
honno, u you did in Fign. 7(13 anit 7A'> ; in mich cnxca you 




Fiu. T«S. 

itIII pce'bctilT In *b1« In fU an Aiii«4t*B cxlMtut hiixrcd 
outlot vetttOatn for allnwiu^ the oaeaM of the licniM 
and fool air a* tihoonn at Tig. 'US. SamotamM theaoowapo 
vi-ii til atom arc flxed into tiie vbiames Hue, aiid witb vnT 
goudrtaulu 

Warming Air b«foro )t ent«i-« Building. 

In cnncIoKion, I may «ny, t}iat >omctiinoii tho frndi air 
ia hc'fttnl ill jiipH, Jto. , before it oiitctv tho biiildinif in- 
tradivl to voTitiliiti.-. iLud. lO a room may ha kopt wnrtn 
witliniit havinB lin« or hot wjiter i>i|)ai in Uin ni'ini iWlf. 
1 hikvi' iloni- Hilni- of our City cif Lumliiii rbumbm iiii tlut 
plan, and ultli very good ttniilta. , 
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The AmtAor tnat/ he wtuuiUtt »» itnt^ point eonnecti-d with thtte Bpecijicationx 



M.B.— r MhnU ^v« ■«ir«r4l dlfftmit iped&Attcna to M>tt 
the diOsimt clniow trf work wUoh fen nvf lu.v* ta donl 
wStli. For instanoe, In aawe plaoas you will hftvo b> 
oiHittiiHl anutifltthe diSerent nupil&tloiM at the val.er coiii- 
pmiw, HUQAutlieflxiiiK of suSUble waUr fltliiigs, vii.. wA!<ru 
prnvontcra, tiUvoi for cIuBeta, tluoluivwoe and aUeH uf KuJ 
plpci^ Ao. To-ffit, tamin wuter uouipiuiiira will iEiHist u[>uri 

?oiir filing n. <i«ii*to jrrevcmMir oiateni, such tut in nJiawu ai 
ItrN. bus, Cl'^ D'V', OM, fto., to Moh cliwel, wtiilsC otfaun 
wul In witiaUnd with & wixta prevmimi^ valve tlxtd in Cbi> 
ciatLin, aa nhiini) iit Pig«. 611, flU. 620, 020. G4(i. Ij4i. &<i.. 
otlicni trill iilluw yuu to fix a wuto pn-vc'iiCiti)!: vulva, itu.i.'li 
U id aiiawti at Vip.. 6S1, MID, UH'l, •luA Itii'A', iitidoniriiUi 
the seat, Uid othor oumpAnimi will nllnw j-nti to iJo rnorty 
lu you pluwKi, providing yoit g'ive n [ipiiHT Mi]>]ily without 
undue wwrtu. Thon ■tfiun. in "the onimtry. whuri' thwii aro 
no water oMnpwuns you mu; fix on i>rdkaiU7 round. Ami:-, 
It cpruifT Tolvn wiji the luiml m-rviM> Iws JimtnKoment, 
lu aliuwi) dt Pig. &0*, ur ut fiffo. &!l:2, SfvA, ov iiiG; or tliu 
oUhk4 in*y tin *iini)lii>ii with w»Ij-.r tut yuu pliiiuM>. If tJio 
oiiit«m in ■»in« dtuUuiiii awny fnim t.hii idiuuii. it niiiy bit 
ftnniigc%i by nxiiiy a nwdutiir ctiuut luiTiiiir tho «>ilvi< 
ftttodicd, u vhowii nt IliT"- OA. tKit. or lui itliown »t Figra, 
HO, i60, iS3, 6(10, 4c, Tiicec are tkc points whith rhonU 
Ih left to tJic judHTutiut uE tLc- 'ii-tiiifif^ pluiiiW-r; ut li<ast, 
if it ia uot M, tliu nrchitact •huulil uoiitinuiiii'Mt^i with tlifi 
WktcT oompany of tliBt puUeulnr diatiiot, nceldi)^ infoTina- 
lian Ml fallows: Doyotl raqiiiro watita |ireTcnnng vkIvon 

fixed in yniir district of- — ? and il w^ statu whm 

vdIvm you do rcqniro or prefer to Iinvo uiicd . &\mi ulatc 
wbut wzo anil aubeuuic* pip** aiw uatwaMi? (hero atato tLv 
portiiiulArii of bmlding). Tho Mbm* «Lu siipHM to tliti 
Voaliy or othor aathnntioii hitrinir tn du with I^(i driiiiMfri', 
and it will alwiiyi bi> (oiind ]iniiU'nt tii (HimiiLiiiiiimin wtili 
tlUDU bcxlioi for inatnjnlJon tHirir>< thi> iqH4ritl(iHli(in i* 
drowii, ur pmrido auffinicnt innriinii r.o mvor up nucb 
oonliniroiiaiai. A» a nJp, i,hnt autli'iritic-* will ■muI you 
pfintiid farms or particuliin, whiuh will uivn tiviulilu iind 
aunoyimoti whuu ttio worlc }iiw to Iw piuiu'il. 

DBAINAGE SPECIFICATION, 

Tint MCerMln wLcihur it i* nnnnunry Ui ulitJiin n liiv>iiiu>. 
or to lod^ pUiia iif drntiiB frith Vcitry or nthrr autlmriiv, 
and if ta, ubtaju uud drlivrr luuni' in iar- form, I'ny all 
&A(iO<HiiTjr fc.^ f.iT ocitiiicrtina dmin with •<.-«"ci or for 
rnpniring pavenitiit, road work, ice. 

Exonvntor. 
Dijf idl nxiuijvd trnnrti'i n> iTopcr d<Tiths nnd propprly 
kluirv up till; nidiii, an (i|i<jwu on pa>(c liiti or tcl, i'. J, 
Ds*iw'"8tatidiirdlVnr:ticiUl'Iti»ihi)i)t." Uiiw wwu y, »iJi» 
aitiiiaial bottom Cor (ir»i« pip<-« to met iip>n, and m nhown 
utddnNTibed ou pug^jt LQiiiiml 1 til in tIii>l>('f(ir^nnTn(<d voHc. 
&fl«'i lli« [lipiBi am laid and luinwnl. fiU in fcri'iind ard let 
tlui uiutli M wuU nuntncd iliiwn. and inidir irond roads, 
pathfi, oaring, ftc., aod vnrt away all HigxTfluoiM earth, 
9^., ati4 le»TO all «Wi) and tidy. 



Specification of Drain Pipes and Fitting*. 

All llio drain pi|Ke> n^nd fittingn to ho nf tli* 
Kolt Klnzcd eimhftiwRri.1, rven, nnooth. and five I 
llawn nr other imptifcctlana, nnd nil janc^ions to bo etf 
Y hind, or nf oaay anylcs, and proper and viutabk beaila 
and utlior tittiagA V< Ito luuxl lhn-,itgtiout th« woek. 

Pipe Layer. 

Lny iu aud npan a BuUd f L^uidutjun, witlipruper falla 
dfliiim^tinl on P>fC* I'B, under tbo huHdiiiK', Fcill uf Drat 
r. J. Davies "Prdctiwd niimbinff," a (hi-rv atuh.- 1 
MM-ui [lipr) liiii. IxMl ckIi glujciid t-voi ttud hiii<h>i1i 
pijiv, (nw from flawM ur otber luiiurrfuclloiui. Xnaa Hiwvr lu 
ihL- poiiil marked mi iilau for Itiu iiih.'-ri-f'pti^r trap, .-ntuh 
(hfrc upon tho plnn otT [hv droiu tht) pluot- for Xiue uAer- 
i^i'ptf^r iihoiild VmKtiowii, tu mI. TKaP, rl^n- 36S and 357, 
alsn B(<n Kip*. Vii mv\ V.ih) pi[>rM i/i Iw.i laid with proficr 
nnin(>nt, juinlH jimprj'ly faiuitl nn Tim miuidc, and wiped 
pienn uiil ftiwh dii Hiv iiiaido purt, w> lu to Iw nuiooUi and 
r.li.^n or or]inrn>ino fmr fnin roii)[1i iiurfaoMi thu wboloof 
lh« opi-u |npc ends lo liuvu wood slojipcn, ao aa te kxp 
tliuoi cliMt'd duHnic tli* tiniu tlui wurlc i« proooodinif. 
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Mnln or Intorccptcr Traps C&o'ootion of). 

ThMc tnipB nm vfTj iiiiiiii'ir'tiH nnd rtijuira ytMt. 
piirtiaulur ii.tti'nti(in in iu>tr<nti<iu. V\^. 3fa in tbe IwM, 
lii-iti)j in onn ]i«i>u<i: Tut- ttSli \maf niniply IhoaaitMitn^ 
with D lip lit thi' inM. FiK. Sifih in ii mmiliir trap, bnl 
with the iitlrit mundcd nnd newly Icvrt with thr outlet. 
Fiir. 38* i» the tuune kind of mp, haT-inn n clcahngvyv A 
uii its oidt.-. Fi^;. 3S8 ia A tmp HintiUr in action to Pftf. 
3^0. bat much HlKwttT from iolM to ouiliTt. Fig 3S9 u 
till- t>li,l-fiu>hi(irii'U i>t|)hi>ii trap, vrhiidi lioa bevn Lugwy naod 
(iJT tla-w Lii.it tliirly yunri, hut in tint wi ifiMxl a furai of trap 
iw FijT- 3ttl), KfAnm: in Fijt. ;iHO thitrtt in a divni fiw tho 
wiitcr troin W (o V, iind tbi- Lij^lii.'r thi* drop ia Ihi- brtttr, 
iiA tJit- WFitcr fulling duvm thin unthutiu Iraoola ur vtira Mp 
nny )N.dinit>ntArr mhllvr which nay lie in tbo botton a 
thi-trup. M« B h. F1^. 3M. also K,R^. 3S4, alaoAD.ng. 
»S0. Pi)f. 3H? ihiiwn tbi- tnip PlBT. i>*'' Kitd in the aiaa- 
liolit with (.'lianiii-l bnuiulu^ »E E F R A, fur tn«p<inttoi 
mid cluariuu purpki4i:H; but UlttdclumiLiils, if uot iintptalr 
nuiittTii,it>al, sr>' II iiiiiat Sltliy and (ilx-U]iiiahl'< uniiiidnVil 

nuiMJiiivi^, for III!.' wiitvr t'tirn'ng down thi;*M> chaunubi, whea 
not propurly niiiTii[iulut«d. a]<1h«1u« over ttio upper aurfiiMn 
uf tiM! lUHU-hok- uliuut U tj and K; lu fart, I may lien 
mrnlEitu tliatsuch wiu tliu cuap witli tldfl portJi-uW man- 
hvlt whicli wan Luill as a luudcl fur Baiiiturv wurk at tlw 
•aiiitiiry l><rii~.u>, $<iutl) Ki-iiuDgton II«*lth Kxhj' 
ISHI ; '»» that if th« model is not pt^kperly oondraetai 
would only be natural tor one to eipcot to we rath cTflt 
other limeH, and for my pan I am totally at ■ tou u 
und^ntnnd whv »uc]i tuy« liavr b«rn introdiiccd^ aa then 
coanol tw oui'tlLiuf' better thaa tliat aliowo in 
Z'H, 3'JU Aiid'3»l. :iH3 and 381. h< fact, I un: 



at the 
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w>f. thftt tnldoic nil dn mrMiiiidlng ajrounutaoou Into 
ooiMidcnition. that FlirSAI, orlliDchMindinlimMpt«r ttup^ 
is only n iiuxv, iLud iit-t tii« wrork which iiiaj be capvotvil to 
Iki iliMjriiiil l>v 'L |ira''^lii-'il worknuin, 

Main Trap or Intcrccpter. 

iViTidc and Fix iit tlic pf.iiiit murkvd on i>l\u\ a uinin trap 
or iiiU'ivpU^i", iM nhciniii at Viit. i'JH, ntii^ liiJincntotl im jiujji- 
liiOof P.J, n:ivi(«''-Slnii(l«»vi Pnicliiiil PhiiiiHn^" (Jwrf, 
if the triip i* Ui 1>^ nxcil in m tniin-hnlo iw at F%. 'Ml at 
SUB, uptnilfj noconiiitgly. 

Or>aln Plp« Ventilation 

Pwvidi' uni) fii a. 4in. uir or vi>ntilii»in(( pino lu nhnwn at 
SEWKK VKNT I'U'K, Kitt. 3-Jfl iif tin. itlx.iT work. »inl 
liriuK il Ui wiLliin 12 iai-iuii at the xiirfnt^ i>f tlio sixiuud, 
iwd to oiiuh iilaon ua iiiiiy hr hrmaft<T dirootod Tor thi' 
plumbor to i^oniKH^ hi> vimcilntinfi pipu to. 

Drain Fresh Ait> Inlet Pipe. 

IVovido and fix to wht-rc directed qq plan or oUionvioo a 
tin. piin for (^>iivcjiiii; f ccsli air to llio iiiiuu trap Ha sliuwu 
at 2, uad 31, Kifi^ 3(<1 and SSli in tho abovo wmk. 

Spftcifluttlon of Uftin DrEiin (CoHtimtit). 

A» ftmu tJu< i!iT«>..'pttTr trap 1. Fly*. 11H uid 398, 
P. J. D*vl«a' ■■SMiiiliinl rnu'Unal I'Iiiiul)iiitr." wmtinup 
Huimalodmiu with Oiii. uitxn with ilII iiio-iiunrj- \koA% 
and krauohae. up to tlji- muf pipie, lunl with -lin. pip<*i witli 
pnijxr juiirtivna U> all (cullj r.ninK> uiid pi-oridu ut t.ho cud 
of oaehUagtb of drain pipe- a >-luAneltihr ov> with iron or 
Mionowan ctnjifMra, wt idiown iit CXKAKING HOLE on 
Om pUn 394 in the betare-m cm tinned wurk. anil uiutimie 
tho nipM for the purpoHo of i'«ntilHT.)i)ii to Hir ililfenfnt 
paiM«tih(iwn on tius di-uwiti)r, or <vliUh imi}' Ik- iKTcufC/rr 
p>>inl4>d out. 

t>riuii piprH pntuantr thnxifcl) wulls must bo flxcJ at loiwrt 

.IVFvilni'liO'i uwnj- fiom thPupDcr brio k work, ncd in nieh 

_iwiij- Ihmt Mie pipM uiuinot Im; lirokt'n {(ihttuld u nuttitmorit 

■"iBke pliuwL ami lu lOiowii M A B, Fig. i'i', liaviim' 

"J'rw:tit:4ilri.uubi3i«." 

Testing Drains. 

All tlic drnliiA iiiiint Iw lilliid uiid alsioA i^harmi) witli 
wstoi vritlioul ItiuknLTi- f'>r ut K'n^t flvt? luiura. whivli muut 
bo docio by Htoj'piii^ up (Lv oiilU'i-' und dlliiiK fruiu Ih? 
hiKhci«t piiiiit-, im 'l(>lin<>«tcl i)!i pHirv 1"- ill tlic ■ilwi'e- 
myiitiiititid worlt. A fCMtd plna, which I havo for «cim« 
yiMTH piMt umd to ntoTi up the drain, is 
(JiuWQ Ut Fii*. TC'J. and wlilcD wlU bo readily 
iui'li'nil.u<id from tht> f'.>lluwiii|f; B in u 
ruLlnr riui^ nboiil liiu in IhiuluiOM and 
SJiii. (ivxr; It ixiwr-odbloclt, th*0t10«nd»f 

which ii nin'li? tn tit the ring, tho other cml 
6Jin. diomot^'T : P U »n imn plato A[iii. nvvr: thrnii^h the 
iiliilii V [siweHa 12iD. Imk, with Irnthcr wndin'on tho hmd; 
N b a hcinii^l nut wblcti mi bciDjr tumnl up 'hrinir* tht- 
|>hit(- ni> with ptvsmro, and cnv>c« it t^ntrmd lutinillv luid 
!K> lit ttn^ p'l"'- """liii'tc *> K*>"d jiiint. In tlll^ yeiiT 1H7S1 I 
iovcDtiMl II wry pfiwi.rfiil Biiwiku nldw-linmlnp kind nf 
annlb: Initin thoy>'jir IH.ss 1 lu-ii-rly umiihrnil ttw intnntix 
oj No, 4, Orosvenor Gardeni", with <il»>, afUr whiph I would 
in>t iiat.' il iMralii. It hn« Utfly hf<in koIImI thr mnolce 
rocket, Knd. ua luual, frcitJi clnimnnt« an: bc^ii); found for 
It? orii^iialily. C^''^ numbino fur lii'liu^' ilnuu piix* and 
jointn, >««■ TMtin^ Maehine and aino Tc^ig ri{Mni, ka., 
next rahuno.] 

tntpectlon by the Architect or his Representative. 

Errry facility "ml nid lawt bo uffuribui in tUo irrliitj-ft 
or hia TnprMMitJitivi> for iiupwtion dimnff Ihp prmrow 
unil OB poroplctluB of tlie work .V'» iji.irii wi^im or JUtt^gH la 
b* etKVTfd 4»/*w innji approiTi/ ofb<i ihrnu'litlrrf. 
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Inspection ctiamDer. 
If iupoctioiR sbambcve aro built, Ou' auto nhnuM Ix* at the 
Iwltutu port at lout Sft. hy 2ft. &in., hmiivbt tap«rincr nj> 
ti) tlin "urfnco til unit iwrnr, nK "hfjwn nl Fij^. Sid, whiob 
nhuiild Ik>. if lUed in arcMof an air tiRtit charBcl«r. 8m 
yiago ItJii. 

AltorAtion of Dmwings. 

TAKE NOTICE. SlionJd Uht.- Ii.. unv di-viiiion fnmi 
till' (x>u.I«o marktil U|Hiii tlw dnun iilnn, muh divintinn taan 
be uutvfuUy uutvd in tlic npnaifioat.icin. nnd initrki'd u|H>n 
tlw plotiH IikIki*'! witb tho vtiiAry or otbor authoritiea, and 
ala' on the pi^m in tlic architect's otHcoy fto. 

Storm Water. 

TAKK NOTICR, In ww district tho atoTmarwtiB 
water will iint Iti" iiUnwul to nitfr the aewor; ill tuott caoM 
a ry-p(initc dmia miuC bo provided. 

Storm Wfttec and Cesspools. 
It will nrit olwtiya auswur lo uUaw tho utorm or nin 

water to vnber PVeB^oolif, na wlicu BUcb 18 tit' oniw tbo TOM- 
pool will boooni* l(v> ()ui<!lily flUod, nidoM lie oiMipnnl 
wntOF uan umtUv auuk nvny. Thwe ore IJttlo rontinfroni-ica 
whluh thi» orchllwl iuuml tw on the loak-ont for ; f<ir, it nnt, 
bovener good tlu' pluming loay br, iJie wurking niiiy b» a 
foiltu*. 

N.B. Il must be diotJaoUy underttood that all drnjiw Ui 
MBspoola mtut be fsoperiv Inppcvl, and the nipea vontilatBd 
fl«yrtawDn!dwerej'i>udaaUutrniLhLlicm»]uandnBniiBwer, 

Cesspool Overtlows. 

In sonM' iLiiitriubt yi)U will bo allowed to mnncot an 
nverflow to ttin r«iwponl, Wh^ miph in ijw oom, M-e that 
thia overflow pip« u AkmI at l«fl«t three fiudui bdow tlw 
Inlet pipe, hu thut the wuii'i iu the the wwfool oiiBtiot bock 
DP tbt^ luoiu dnun. 

Ceespool Ploete. 

Sometiinn* it will Ih.- di^iurublB to Rx n (nIKtalo nr ftoat 
wliiub will shuw UT (lira an aiidiUe Mirnol, unch ru> tn rinfr 
nu doctriu or otbtr bcU. Suuh an itppuratua 1 cxhibiii.ti in 
the SmiiCory Exliibitlon. held at Kouun^u in tho voar 
IHSl, whidi wuM alio tittod for dotMiting blockM-np 
draltu. 

Cesspools. 

Thf oise of the ecaqtool nnat be dtftemloed tiy the no* 
nf thu buuiu), or uumbt-r of iduoeta diiwbuti^g thommlA. er 
lit- thn jtultnncnt of thn arehiluet ur buildor. The 
imlinory nhti torn boiuu with nuvun ur ciKht ninino, and 
in iiuch lUrtrictx whi>n.' tho Ijiiuiil will Huak away, i* from 
tix to oiifht ftvt in diunc^cr, and 10 vr li font in d^th; 
Imt shotJd tKe ItottAnt and aide* of tht' ovispool fc* built 
with tmiMSTiiutia luutL-tiid. aiid ns orrr/liif aUateed, thiMi tlv- 
(iwipoid iJiiiutil lu- two or iliree Umu* tlw d»*. Wunir «f 
tJic €](mp(M>lti rilutit thi' villagf' uf BuniMiy. and whi-n> tliti 
(.TijTinil III Iff a ri-rr itit|>rrviuDn lutuiv. oxv bitilt nn friUow* ; 
A boiuK.- buvinj; ^ivm two to six fikmim hiis ilit- ii-upool 
•ift. in dioiucti-r: • ivvcn-rMinied hoiue. 7ft. iu dioiuctct, 
and 00 OD, iiiETGaiiini; flin. c-xtra dlftinet«r for «r<Ty 
luldiUutial niinii up lu wa nKiniH, and th^i iLiim<iuiii)f 3in. 
ill diaitu-tcr for i:tca-y ndditiuiiol ruom uiilolwMitr rounu; 
■nd <xUfr this inun-oaiiii.' Iliu, in tliaiiu-trT for tTciy 
niklitioDal nxnn : the tfenRinl di-ptli of thrac oanpoola boiiiff 
from lim tn lifltni fuvt, bfirli lined, and domed orrr. As 
u rule, tho Uomoer MMpooU uru provided with iiii t<vtx- 
now. villi A KtlefiiiL' media for Uiu liijuid to ]H'riiil/ilo 
tlmiiiifb, (.'itHpijoln iiiiiaI tn- writ TvntilnliMl with ink'l mid 
uiittit uir |>i|HB; anil tin- dniiii prupi^ily ir.-i{<|ii'd in tlin 
uounl number. 

X S 
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SPECIFICATIONS FOR SANITABY PLUUBINU WORK. 



Ceespools and Wells. 

WImr wrila an> in the vicinity, the viills, bfittnin, otid 
orelflov of tbt^ (■ctepi.v)) ilmuld lu of u di.'i'i<lril iiTipr-nitiw 
otumoter, tu |>[»vbuL tli* navn-muit imnfllntuiK into the 
springs ot llie wdU. VERY lUPOHTANT. 

Gully OP Sink Traps (Hints upon]. 

ThoM an roquimUM which Hhoiild rccctvc ^n>at ooro in 
Mlnctivii ; t.ha'y jJimilil iu>t 1h> M'tiviUnl Uio liu^v in- >••!> sniuQ 
for tliti TCiirlc, 4in. ii>iing thi- g<iTi(irn.l eixn iitcc!, and should 
bo iw ctw^ tJoutiiiiTi^ lui [uvifibU'. F'lr ni^iiiitr}' rAiin 
wst«r nipt-*, Fijn. 416, 41(1, mA^ Iw MDployed. the ftim 
of which in trouoruUf 4in, for hk* or yard ifullv traps, 
Vig9. UH, 410, <20, or 421 tnaj be omplaycd. I mynt-U 
mnl; urn.- tuiydliD^ dilfcrviit to Kk- '11°> o' FijiT. 'IIU. at 
420, For biitlrrii pantry noil riUinr liuicit uut knviiig 
^TMIO Ihrnn-n iliiwii tlivm, tlimu' tnriH itn> fniuiil to 
utnrar vary woU : ihey ulm luixnur fur iMktii wiutlois, nnd 
■ncth lika, m the ^pos can bo btnuf ht under the irratinifi, 
tlwngb iho aooMt* uorkod by dottod line* uaJ oiJ»twLhi. 

Thc*c traps (hould h« fixed vitti di«oreti«D, «nd b« aevvi 
fbcod in pliKu4 wbora thor vU) bn likely la become dry, for 
iff HO, tho wholi- eyntom nf drninn^r'! miiy by thia v^ry caiiiw 
bn putont <i( nrtlur, hi> fnr im ri'^iml* it> vi'iililati»ii, ili one 
nf the aocnita o( Ti-iitllaUini t;i tlio luhipUitiun ul proper 
npoiings M fn»h nir iiilcto tritJi nuiUklitci putlcto. 

ScuMury Sink Wastes and Traps- 
Far Mulliiry Kiiilc* wUi-ri: lu't luui!!! yniwe wiU Iw likely 
to bo thrown iluwii Fig. 396 wlu'Ick \\-t\ «idl, but it in quit* 
OM wiill U> flx tliLi Irnp lut (w na jjuwil.Ji' fmtu tlii; sank, nnd 

that tliu water tiin Ki-t piirtiullv '-.lijlkj ln>forv v3itoriii»r tlio 
trap; bi fiul, I hav<> niri t}i-t fi-iidrL«ri [>itH< tlircu^li a cLttom 
«l wutvr, ill nrAi't Ihat it may he ociul In-fur'' I'litiTbiif tlii> 
gully tmp. Tln! li«tl pijm ulioukl I'liti-r liir tmr> «» iJiown 
ut A. irnil thii witter fruiu llxv sauk eli'iulil (nil into thii* 
Kiilly tnip with auitin i-uiiBiiloniblij fiirci', wliicli tt^nils to 
kiwp thhi tnp clvon. At uUiur timn, the wulluty sLiik trap 
muy tii> (M ttb»vrii «t Ff«. i'il, whiah cfttohet tbo fdt inrtcdd 
of lillovlng it to ent«r &e drain ; at other ttoM, nnd whore 
nvrnh fut u likely to bo tJuowii dowa the Biuk. it will Im 
nniiiaiu-v U) flx a tsl-trap, as ihown at Fl^. 4'>;). ur Fik- 
424, mill whluh roquiru to b» dmiHdout purimlicnlly. 
N.B. TliD tduk tfnliBg mitl bo laodeaooM'dmg tu thr rulon 
Lijil Juwn UQ pHgc 133 in OTclcr thut th<' wnttb) jii|)u onn be 
thuruii^hly sooured otit t^ the itctJon of th« wator, utber- 
wlw tbui pipe will beoanic oloK^'cd with fat, 

Sp«cinoatlon for Gully Traps. 

Provide mul Us On. ^tilly trups with miu KTida, tu 
ibown at Fig. 4I», or 4ll>, ur 4:f0. Cavito' "Stoudurd 
ftaotioal Pliunblus-" 'ITifr toyof wWohtoho fi»d, tothat 
tho paviunuul vim ho ulupbd down, ao tliat the waUir may 
pntpi^rly dfiuti iiiti> thu trap. Coajih-liuutm tulile guUy 
trapK, nr piucui wliure oaniafcus are wustiud. sliuuld have 
thr Bully trap uuufltruotttd as ahoya at YAitD OtflXY, 
FJK. 'i'OO, uiid havu (1 wpju^fhlrirou j^rid alwtit lUirt. 

SUHTc, for th«> watiiT to drain away i or ituitoad of the- 
ore named grid, Fig. Tfi9 may b« usvd. 

^Micifloallon for 4in. Lead Soil and Ventilating 
Pipes. 

IViiviiln and fix a 4iii. Itod ouil pip« (hero namo the 

pliioc) W rgaeJTu the clowbi, kt^., on Rootr, witfc nil 

mwMuuirr bianchfi*. bend*, eot-otfn, wall-ioolta, tjicki, <w 
cutr*, ntid amtiimu lilt' HOmii. full ni/u, from tluiflrain pip™, 
and tnnkii itnid wiCii I'urtlnnd cvmRiil, ii* RlumTi n( A B. 
Flp, 46;ii r>nviiMi' "Slatidard Pntntictul PlumliiiiK,"' luiil 
oany tlio Mino to tliu htghott pginl of rxif l<t uot as na 



efficiont vontUiUiM' xn tha noil pipe, and, if nnoowHry, tho 
draiiu), tho outlet In bo !>.t k-a^l l&ft. away from any 
opening or window. The nbaro ttal and vmtilntintr pipe, 
tot^othut witli idl liTiiuiJics, lij have tfipeJ toTJtrtJ joinia 
thraufrlioiit, AtiA t''> lio vrouj^ht nnd tixed on tha umM 
appmvri!] prinnip](>. and in the bf*t workmnnlilcB naanntir. 
Oo-vm tlu- <i[wn end of the soil nir pijra with a dome 
ahapcd tctid stTuiuiir. 
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Specif)aati«n for 4ln. Iron Soil Pipes. 

PiDvidi- mill tix a lin. oojit irrm nirciilnr aoll pina 

JId. in l!]ii'kiit'!w, with ■tmng' mokets of iulCfiiout I] 

tu xtaiid Miiuid luiulkiuK with rpuii yam aud muIC'>i) liwd, 
MuiiluT Ml stn^'t wntor mains, iuih1io»n ut XFY, Piff, 443, 
P. J. Dm-ii.'*' " Stutidiird IVaottcaJ I'iuiulmijf," utul to bo 
prnperly caullMd up with tho rAiiUdn^- iouIh nnd hanuDcr. 
I^vido all ai'M-taary biuidn. upringn. aiid tU't-oSa, and fix 
thu whole of the piiH« with nifliijciiily strung nappnTta, 
ntays, Inga, eon, Wwtkt't/. i>r cthrr Itxuurb. and fixnd so 
liuit tho pipe part will nfAnd I ^in. away From tliu walls la 
allow for |»Iiitiiig. 

AH bninohca Iwillng from tiio «lo«ct<s io., into this 
iron pipe to be of 81b. lead pi}iea, vitb propor wiped join: 
•ockota. astraeali^ &o., the aookelo and BStngnla hi 
niudo to nnatvn die aocikobi and satngala of tho cMt L 
pipe, fuul to be oBui](«d with apuii yani, and wham laad 
irtiTi ht (iii'il to ho run with briitistuue, nvdu or muttoi' 
■niot. or oiihtTwiM miulD good witti »ui<iiie ur utJicT raitablo 
coniiOTtiouK. aaahown ot U H, or K I, M N, crSRQ, Kb. 
4AJ,Da\iM' "Slaridiinl fmrtirnl Pliirolilng-." and haiw & 
ooiind and wal(!r-U^lit. Ail loud U} lend joiiiu to be wiftd 
iu a workiuoiilLki- inannur witli f>Iiuiibara* wJder. 

'Hi'i iniii «jil pipe to- bo oamMl fall boni tKan tbo dnin 
In t>i(< hJKh«^ point of Lhl^ iwif, tlin outlot cf wLidi rnwrt 
lie inado ui ai't ultit'lMitly iix ii vititilator to Oit wbol* of tW 
•tall plpt'M, luid ii iitvHiiiiary. tbi- ilnun*, and to bo flxad at 
IpjiHt lofr. Dwiiy iTcim any opeainjc witidiiw, ur otbir 
opuiuutr. uud tubcnivnmd wiiJi aleoddoiuis-Nhapodatiaiiier, 
htuko ifwd tho Mil pipe to drain wltli Portland crinciit. 
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SpQclHcatlon of Traps for Closets, && 



All )ir;i,Ti''h«i b-Hiliiiir frnm l.hp uiil pi|H! t'.i tliiiMta, friiWJ 
iiriTi«U, "r ()L!nT«-i«-, 1ji \f pmjM^rly tnii>iii-<l witli prnparlj' 
uiuBtruulvd, oaoy-uluuudnfi: moniaiiluleH anil »lao dphoi 
pTwtf, 71b. load tmpa, nutablo ia ajso and othcnrbe tor 
tho diSerent trork caiuuwtad irith th«ae brandiM, sad w 
as to t>tr4.>(.-tually ptevont iittnks [isadiig l^ojn tbo aotl mm 
ato the houw. 

Sewer Vent Pip*. | 

TAKE NOTICE {/t/ufamu rttitibiluMrnpr.). 
Ill »mni diatricTl* the auUioriUeBltiaiKt upon your fixing a 
ar-pntnti' vrntilntiiAg pip(i for th* vtintilnlirin Itf tin? hcwct 
and dmin, upm the si^wor Mv uf tbf intt-ri^ptiT tiaii. aa 
-how.. (It SliWER VENT tlPE. Fix-, 384, lu.d \'EST1. 
LA TING PIPE, Fi,f , ;iyO, sIm. at 8EWEII VKNT PIPE, 
Fig. 'S9a. When mch is tho caso it ia btut to utipulaUi 
fuUuwa :— 
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Speoincation of Sower Vcntllatlns Pipe. 



IVrvidu tuid fix, M ith all iitrrwintiry briidn, ixri-o&a, lada, 
uom, ur utlicr apprvpriiilo fiLatunitigiv, a 4in. (ban aaimi Load 

•jr iron, which yuu iirvfrr, ita »tipulutod in ami and I'Olti- 

biting pipo>*' ipMilfTMition, but if itnn pipe aoo that thnv 
Ixi no iiEarp b«iidj to cntuh thu itxm nut) pipe ffua M^wtt 
ntda of iutMKBplvr tmp. uud l>ujti' the i«nM> above tho 
liigliwt point uf the buiUtiig, luid ni hioiit tOft. awQr 
from any uptiuinjf wluduw, ur ulliur upuoing, fHpodsUjT 



1 



BPBCIFICATIONB FOB BANlTAJtV PLUMBING WOltK. 
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otuainuvK. Tho jointu ol the slwre jMpn# tn bp mrvJe ii* 
, dlTMitisl lit iliv Hii\ and vcnti-liitJDi; pipon bcfnn; monlionod i 
, imver tMs vent pipo vUh a daiiia-aha{icd lend (trainor. 

Fresh AJr Inlet Pipes to Drains. 

.oMtS AN vrry cnrrlr^i) in th^ mntti^r of the 

et pipM to drnitm ; ttiov Hunjily brink' tlio drain 

' ^pinp'/iw rfiowB lit AIR SHAFi'. riy. aw. aid Ipiivu It 
fluaii wiili tjic ground, oft«nninking it Uisniiwirtlii'piirptHu 
af B aiiik ; kIlou such i# the ivwit tlir huliu ntv liulili; tv 
hiyfTTif nliflMKli Mid the nholc Uiiuft U ii9d1i.-»>; tht-nrfurM it 
it naOMMT; to work n^ninut aucb I'onlioKoiK^toA. and pro- 
vide A mokl ^p« -Willi ncrfunitimiN, ua mIiuwii nt ^1, I-^^. 
39C, Mid OKTried shitk' atoUnit' iibiiv» tbi' {ttuuiuI. wlii'i:h 
praraito leave* tuiA tlir likr pitinjf iutu thii Ti'iitiluliiiii; 
pipe. Olhot oDf^oon ntn fomui t» uurry Uiia trvth uir 
Uim piwi to the top of tlio hoiuc, iia ahvwu «t B C£, Ftfg. 
3t3. 'niiM Inttnr jplun )■ dmirtiljlD in platiM whtiM thu 
fiveh »ip intnt niiK' id iipt to bMiaiaii jin ouUt-t, for v 
(unber uoooaut til whicli. uw jiiigv 1^0. 
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waete PIpee (Hints on). 

In rlitnw wticro [Jriu-Hiiinbli- nil thu waiiU" pipes sliould be 
broiitrnl til dio'liiu*'^' iiitii urn- lut i>f hLucIc iiiiiu. aiid IioliU 
lo [e«dvo tho luiino fnna tliv <tilIi'ti>iLt flmrrH, ua hUowu nt 
LG<J.n^. t7i J N, KJK. 472. L. FiR. ^51. Arc. 

8«r1i <it«<'l< pipe* JioiaJd he tiiwayii inuJu to i^iHohiLrtr-' 
into a gaUv tnp, ui *hovn at A. Fig. 3hi, and at GULLV 
TRAP, via- 472, but not upon or over tlie grid, ua U la 
»pt to epIiMh about imd iimkt! the place dirtjr. 

Speciflcntlon for Waste PIpee. 

Proridn iibd Hi (Ik-wj niim» tlin plufi'i-) a 2iii. Ufid wimUi 
piri.t wilh Willi- liLiokn Olid Al m^rnwoiry tJ»'k« iir i-itn, with 
lib. luad livadaaC auitabl'i p1»>.'i.'> t<i riM^vi^tluT wiuM'' pilHs, 
txom {hen ntala wtiovyvi* ii in f<>ri IklUi, wuaIi- t>a/iiii, mule, 
&o., KM nbuwn at 7iin. IT't. ■('■t. iifd 17:!, ntid aH. E'. J. 
jDam-"* "Stonrlinl Ptncti.-iil I'lunibiiip." 

}f.B. — If YiriimJn cir liuiiiu-iiiuidii' iilup-Miilu nni to be flied. 

fpecify that Uh- Intlir iJtiJl liiin' » nuiL-uiib<ji\iibIp tnip, 

and tiio vraebw tnuKt bt! bmnulii.'d iiitu Uio s'>ii |>ip<■^ or tj m 

.ta^cn liuvta indeficndoiiU)' of tiiy <.(iii«r wiu"t.i j)ipi'*, for 

mlifn urino i« Ihrttwn down Ilit"*n tinki it cituu™ Ihirtn (o 

I Stink oiiiiril tiiUKutl pipv : In fojit, tho hoimnmjiid'ii nitik pi]ii) 

' and nlw) uriniil wunti: |)l|i«s should he tnmlcd tbr ■nnii? m 

■yuu woiiW n -oil yi]v: (imiSINK lii. U, 38. .15. Fir. 3M). 

[and novor uIIuwihI lu I'liipty into the aamo popoa oa tli« 

Bvalarr baatna, Lutb vit»tem, drip tinlta, o<rorlUiva and mit^ 



Spoolftcfttlon of rpesh Air Inlot PIpea. 

Provide and fix wlicn.- dian't«l a 4lii, frt'sh uir itilr^t pip«, 
witli lyjHBud over top iinil rmffioimt {in, iK-rfijiiilt-d holes, iia 
aiiowii III 3l, Fi*f, 3'JO, DuvitV ■' rnMiticHi I'litiiibiiig," and 
pnipurij- &X. thi» pijf writh caw, and tnnltfl grood with 
Pcjrl!.*'!.! iMinimt to drain pip*. 

}j.|{._\Vith thiH rnnii air iiilel pipe It may bo fnntid 
uucvawirr to nury it to tlie top of thu (tiijf, and wlicn 
«uidi b the anae kocp it at Imnt Ml. luwuc tluui tho cKhaiirt 
orouUvt pipe. 



ClBtarn* (Hlnta on). 

Cfrtom* for dom'L work. Mpi'iially In diiitri"!* vhm ihi? 

WHtiT dint imt lift iijuiTi Uiii miit*riiils, «tU W In-si made i>( 

Xbuf ohuuld ^)v nuuL: iu But (if aupplivd l>]r thu 



twu*) tiimi writer (Mmpaniw) •iifBoicntlylariro to hold two 
dayn' wuttT supply lor whnt«."vrr thry are Jutt^udL-d to 
supply. The rvoaon for mnkinir them to bhia mz« in to 
allow for iJio Lime wKoji th« c.Kn|jnny'ii maiiui or othor 
ptirt uf t)iu wurkii aru 4iut u( ord«r, and MqMoialljr in the 
wiutur Min-HOD. VtM Ciiitisma. 



Sp6olfloatl«n fcr Claterna. 

Frovidu and fix (\n!n niuno your wimhI) lend eiston at 

with 01b. k«d ndca and 7Ih. loud bottom, with 

nropfrrlj- wiped aoldercd ancloa. (Htr<i, if th« (old«r i* 
iLkAy to bi- aislud npou by ue wul«r. ^nxdty with burnt 
joints, an idiowii Kt Fi(r. 7S.) 

Pruvidi-' and fix with propLily i"rjl(iiirr«i joint a Ijtn. 
overflow pip« [o tliii iibijvo nixtrm*, and uirry wuno to 
dJs';luu'R« mto thr open air, or where may bo diroctcd. 

I'rdvido and lii ii waahor and plii(f with wuto pi™ 
disJifd down and prupurly noldeKd into thu btitinni <if tlw 
daUmi. for oleanfng out purpuHm, luid uarry tlui wtutu pipe 
to dfadisEgoeveruaacunatappnipniLti! pWn!. 

Prorideandlay on from oompany'n miun, with suitable 
fomilvaadBtopoiolc a oummtuucalion or main pipe [bcru 
naAio tho <lsi> plpt' : if th« water ■■ un eonatantly, a 
J -in. or if for a loiiy lonfjth of pipe, nay 150 foot, thon 
a Jill, pijio uniliT a fair pivwiuu will Kiipply ilmoiit any 
HLfv tAiik BuilubtL- fur (dumt wurk) uf xuiliiblr ■iitwtaiioe>, 
uutujrdins to Ihu wiitor vutiiuuiiy'iiruliuaud rr-Kulati'iiu, 
with iKraw buw, oappvr bull, und of v^ual idic to laua 
yipr, Vnilrrhai/t pattcTD, b*«t miiko oqiulibriufn t>all 
?aJvo, prripttrly flxtd with wall bookii, and wiped jotato 
tluoughout. 

In utlmr wtirlit, thla nuUu pipe may be doMcribud aa 
follows, wblcli will anawijr for all llm w»ti--r lomtninini 
almut Liiiidiin, luid lo fill idmont any f:int>.-m iindor consUuit 
Bupply, and it ia fcood enough for any wntvr cunipuiiy iu 
EnMond : 

Pmrtdu iind fix a (in. Kii-. 45 loud pipo, with fiirriik', to 
Kuit thu water cnuipiny, nitli f airrtiw duv-u liothorbom 
jiuttum >timt liriiiu ntop-cook, with J t'ndi'rtiuy'a butt 
vorvw bom ivpixr hull ujuililiriuin halt vnlvv. 

Should vi^u liaro unv doubt on to tho broaa work, yau 
can upcL-ity thiil all tno bnua work kIiuII Iioiu' ihn atamp 
of tht' Nuw River Owupany, wliifh will liion bo a 
jmoniiitite (ijc itiquallty, ttiey ■tainpiuy' it aflur Icatingat 
tliiir workn. 

^VitlI niiraril to thv dmw-ujt and othrr pipva about the 
pn-minw, thuT miuit ba put in with nlopvodia, and nica 
acMinlitiK to ditonttion. 

Thi!i« i* a tabh'On pni^ 3(i whioh will frivo the weights 
for tlio dilFutimt hutulii of w-»I(.t, but tliu mtam muat bo loft 
to your jiidgiii<;iit, wliiiib tlif foUowinu mity tH^rhapa aaaiat : 
For ilntw-uffn to all Hinkn wilh n hi-ad of wali-r fnim 7 
to 30ft., A fitt. pip« uud |iu. cock will suffioc for ordinary 
wwk. But (or head* of wafer Wow 7ft, an inch pipe and 
inch ooi?k chould bo waed. For hoadu of water abovo30ft., 
a {\n. pipo and Jin. oock will anaih'nr. All bnua work 
ahuuld M acrew bon «>rki, or valval witli wi|XKl aolderad 
joints. 

N.B. -TliL- aborc l<rntrUi» of uipaviiluitild hn onlurf(ird oiiv 
■ixo should thf iimouiit of bnriiuntnl or iaolinud ]»[") 
axomnI thut of till) vMtiftid of tho lowcnt givon tignrea. for 
sliicii of 3L-ud pipu, !k<u Tablu ut Longtha, eto., po^ 36. 

Bath SupFilies. 

It ia uiual to aupplj chi; mid wntor to batha witli tin. 
pjpva and liu. uuvka, but wlicn thwv i« a itroiu' head, aay 
ovw •■'■ft., a {in. pip" niuy Im vinploycd. A full-way 
•top-oook akuuld l)w nxod u[H>n thu pipo(K<!* N.B. abovo). 
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SPECIKIUATIUKS FOB SANITARV PLUMBING W0KK8. 



Waah Basins. 

ThHw nrv lunally Hujiplii'd wirJi Jin l«ad pijim, Vd for 
lor pivmutv purlittixi )io. Wiiiild In: uioik di'sii'abto. 

Waste Pipes- 
All ainin Abould huvc Ht least Itin. iBtwl w«stv jApm 
wltli Vn'l Imps tidow «ialu, and with prapor aizcd gratiiiK) 
lu luiil iumi uu pagv 1S3. 

Housomalda' Sinks 
IIuu^KtiiaiJs'wiiltr m .tbinni nt 10. Fi>f. 33(1, slioatd hivro 
tliH wiuita pijiu Mill xxh\i lui tlivi'O •liovru, Ihu top of wluuii 
•Iwuld bo i.-urun.'O witti Gib. ImkJ. 

Bull«pe' Pantry Sinks 
Should be lined willi Tib. Idr^ with Sib. bottoma, aiinJlBr 
to «a ordinary iviui cL^toni, wtuuli mw. S«a Hut lh« wualwr 
uid jilug i« largo vtiuiigb : uw tk 'JJin. Sm Q«xt volunw, 

Lavatory Bakln Wutc* 

Sbonld be lin, pjrwi tmd properly unprn'^l > ^« omtHovi 
pipw nhniild be laliou uiviij »crpAnil>'1y, iiijil ntit biiiiii.Oii'>l 
into ti)0 H'lute pip« (a« If braiichud in it «i>aibi llu dnift 
of tlio wMtv pijin, HDil bUo ouutm it to nuilo u gurj^tiiijf 
naiMi whun omptjr^). 

Bath Wastes 

Shordd bo not lar;ri<r thnii tin- r.>ut]i>C vulvo, eo tliat llio 
pijM- niAV b« jiivipirly mii>1 1.' vsiiM] a draft, lin. l<*d pijh! 
with HI »r lift, fnll will (iirnvrtr fur liuib wiivtiw, l>iil If i.liu 
fnll l« Irva n 1{1d. Ifnil iii]H! hIidiiIiI Ik iiih.<iI. 'I'lit' uvlt- 
fluw piiic iLHirtt be Inkiii iluwu iiiJi;ixmdi!U.lly ; othurliiptu 
uiiut not Lu bruuuiiC'd iutu tlie bntti wohUi. 

Bnlhi nii<l Uriilurv buBiod will be tviXy trvtttod wl in 
Uio next volumo; fueo water supply, 

Spccincstion of Closet Safes. 

Provide and flx a (lb. xhirt Icid t»(o, Ift. IdujiT, I ft. Dlit, 
wido, and Gin. du^p, or if tb>'»[i<viiii|^ in li'» lu «tiob tixiis 
aa wiU Miit tliu dtiiU'l. with pn>pi>r!v ^<1lu<l^d or wipitl up 
■n^ltv. Mill o'lldiT tint snmo tu tlin inbit of Imp it wiit pipe. 

lVi)Tii]L- atiit Rx n 'iim. (mhIIow- pipe, pin^'rli ditlivil 
snd iM>ldirr«d tn thi; tub-, n* nlinwii iit D R, l^ig. VSl. 
f. J. Diirio«"'iiUu)dMrdrnuititukll'luinbiuK."tJi(>autli.-t »f 
iko ovorflow pipe to b« carried to tliviuoitisuiUibli* poaitiuu, 
aud oimU to oiachargc lnfa> the o|Min nir, or ov«- a r&iii 
water hoad, but not to b<> flxpd in arty wijr wheT« h oan 
poMibly bwoinL- a luuMnrf hy tht) wind bloning the waWr 
Ml Uic wnlls, vie. 

Providu uid ti> iip»n tbo ontlot ond of tlila omrflow yipv 
S cupper f!np, n* aboim in tli« nbovii iroTb, itt Fi^, 4S3, 
prciptrly but liprhlly hiiiK«(I, "o oa wliuu not iii unr to !« 
oluiul. in order to osuliino wind. 

Specification of Cloe«ts {Hints upon.) 

lliiA in K ptiiDt wliiiJi will Kijuirv your purtii^ul&r 
■tlfntiuci, ItiiianiK'h n* iiiii> rliMot appunlm ii usuful and 
gxmi for mil- phuf, whihl nnolliar ftppiinttu> for ibe aaaw 
jilnt'c would ^c totuLly ujwkwt. A* ik f^-iiuml rule. It U 
MdiuilliTil (Ml nil kidi.-i', Mid I alw) Mv. tbat tliu r^ii^ 
oloBOt fur ]>nvate UNO in n vi'titliiniiii'* hniiw i^ the? bmt 
niiparatuH wlilub luiii W- pmplciTi«l : hut in thin spparAUu. 
liVe nil ulliun iii thi> pliinihiiig ir»li-. tlit-n? la a great variety 
Iff luuLrrs, mid it in u< thiit nairit which 1 now tbiiu your 
pBrtiniiiu- ttttfutimi, for it U nut of tlif •.1iM-)itt*r uk (or 
you tu eptcif T o bwi valv« ulint't uuleae juu rw liiitt you 
p)t it. For Oiin purpntc ynu bnii Im^Cot njHrafv Uiat ibe 
uloMta aU'lM'ttsl ■linll b>'iir upon tbp <li»h nf tbt''hAiidli.> 1ht> 
laaller'a utuii'- nnil itdilmu, of wbnm ynii iniiy thinlc proper 
lo Bpecdfj. Tliifl in of thn Krivittitt lntrnfftauiv, for thuR 
am but rury f uw who ana bu trnntivi witb tbu iuiuiufiu.-tun: 
of tbMu partiuulur uttiolo* ; in (act, tboy an UJu> wbIi-Iim : 



Kood vidvi; cl(w?l« vrill koop in ordur, whilal thu dullvn 
wUl aaiurodly bo b coutiouitl suitouuu. 



J 



Judging Valve Closets. 

thi potrii 200 1 biLvi' Kjud raffiisant for n varicrasa 

jndge liow to m.<lmt a gwii oloMt. I mav alao (Briber . 

tlidt n Kuod TTttro cloitct RUi be d«itootrd br watchtoK at 
intcrrBLi to wc if the bottom rai\o it souud, Imt bm that 
tin ialct NUIiiity i* tharoii^hly idiut off (which may bo told 
tnr plauiii]; tuo «de of your TqrsBBmip scuuM th« ba«k of 
tai' Main wbcm tho watar ftnima: if th9 mint vsivo leak* it 
will dribble (iTcT thit lingiv, niid tlina plainly ilmwltaelt.) 
A gad yuXve i^lmict nhonld hold its water, work azcaediiigllT 
amooth, and iritLuut tbo sliKhlMb noiM. Tho wMcr aboMa 
fluiib oreiy pnri i>f thr- nun, oa ahowB at Fiff. 617. andauad 
till- tfiit rcfcrrud to uniW tko bDadingod ''Proving dcaci 
I'litiliiut.-," piLijriH 220 mill 227. and not tpurt aptrardl, nor 
iu uuy way duuip Urn iH«t. 1 ahould rail youF poitloMlsr 
attention tii thn ]iliui for ti^tin^ the fluehJoK. aa abown on 
pu|fo 226, undior tbu hmdiag of " Covins Cknat 
huiliinu.'' 

Speolflcatlon tor Valve Closets suitable for 
Wophing w^th Waste Prevenlor Crsterna 

I'rt.vido HiiO fii. mill Iviul niiu [biTv tuuuf tbu ijiuiutity 
of oliwxtM, abut thi^r |iunilii>u«, aud name of nuikcrf boat 
vil!vi> elo'K't. aa ab'^.wii at Fig. ffM, and bIsj >V- ^I'l 
r. J. Duvttd' " Suiiulnrd Pniitticid Fliuiibinif," wat pricey 
c-JU'h t!/i (fB., with Ifitd bui uulliA, Kunk dudi fbcniTnc 
Ruiki-r'a noiuv luid siLlr<ws1, k'Iubs out ambtrr lianole, Uaa 
i1u(>li riiu {vr utliur fuucy biuui. nuuli n« whila and fluid, or 
t))fuivil tumiii, with iJI lirutm wurk propwly GniaBod and 
liuijudntl, with suitable uraok*. and with at baat ^in. 
(Kipiwr wifp. 

Speoincatlon of Waste PreventerCletorns suitable 
for Valve Closets. 

ProTgdo lo iiK-h rultv closet nnd fix Upon InHtkata (ot 
«* oth■.■T■^50 iiuiy l* liirit-tij;, wiih Ijin. dovm, dJiKibniy, 
'ir t'lohel aiij>|i)y ptjnv witji wipixl joint to unioo, un aftor- 
lliuli tiuiwilear viulu-pruvititiii;,' iMstmi, with sixwaaiy 
I'-ruilut, and tin. ciip;iii win-a. n.i>howRiitI'^.062, nrat Pi|t- 
i\i, P. ,1. Duricn' " tttiDiiliird I'riuTtiniil I'liunlntiX'," nod in 
nxii n inaiiiiL-r tlint tho Uosct boMn obuU bti tburouf;ldy 
Hushed i>ucb time it ■■ put into ootion. Lny on tbo wiit«r 
from Ihi- lurpv oL-rt*™ (or main if uIIowkI, but IIk ciatcm 
prefurrtd; wiUi jiti. «t(iut luad pi]i«), with witiod Huldaivd 
joluM. 

IVuvidu uiid fix It Ijia. orcrflnw pipo from tho n-u.-4c pr» 
voutiu^ aiHtcrti, and auikc NUnc u> di«cilurg« ut tbo auMt 
BiiiiviiiiMit placv, but no aa not lo be to any partm 
objeotiouublc. nor in mioh apointian that the wind nMf 
Ui iw into thin wa»ti< preventing cLttoro, to coum tho wat« 
Ui Ijcixiiuu UvLvu duriiiy thu winter mMatm.. 

Spi'uiilujLtiou of vuIvl' rtiiM^tfl iitiitaUo for otdinary mitnou 
b^x wurk (or for eunli plrnaa where wnatu prvrentoni, aadi 
<u PigH. (ilH or r,3S, P. J. Dnvm' "StamLud Piadied 
Plumbing," aruallow«d to bofix«dinoi*URM), aAahown at 
Fig«. Sti. i66. C9T. 09K, 62S, or ffiM In the abuvn naniMl 
work, or hiuIuUl' fur ruuuil ralrt*. •boo or kpriny vain 
work. <Herc mpiziil KiHwilicatiim fur valri' cluaola suitabis 
tve workins wiUi wiiatc prcvcnlinf; cislunio.} 

Specincatlon of Valves suitable for supplying 
Valve Closets from Service Boxes. 

Prvridr and Ax tuUahla yTi.-^U^ preventing' or other i 
nnd full rinxl 71b. IcimI auttiv? bull (a» cLuwn at ¥if- &73 

llikvica' '* I' mntiriil I'liunbin^"), iit rintom nbov* a* 
with all tiJicr'Kiinty rmniM, win.<ii, ludl feven, and 
■iiilnMif u/ii] pinoM aix'iinlintr <•> the aoala dtlinntad < 

Siffit 22T in tho nbure wuik, under tbe beading of Pniiiv 
luwt Husbiiii: 
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Sp6oiflca.tlon of Valve Closet [and HInta). 

S" imctiiuns Ihisn nlosuts «r» Jirf.vidcd with Tiutc 
pnircuting i-nlve ittoohod, auoli as I* «Jio«-u «t FLif, Ml, 
Ud al»u i»tUir.h(^J lo tJiv v\uu<t at Fig. AGO. >uid Aim 
m vhuwii itt. Kiirn. 502 mill M3, tlit* Iiut of nliidi in on 
■ftwr-fluali val^r, whitli iuaurD* lui ii[t4a'-&uiili to fill thu 
biuin Alcoiild th« hniuUr )>(< ti*U too long, » nrjr imporUot 
poiut ill auimocti nil with vulva olcimM, iiuuntuab aa italwajn 
Iiuiitrii & !>n)per ttupply to the baalu, uve and wtoept 
aliortui-ns uf wmU't, 

Prorido and &x uvrr lend safe a U-sl valre cJusi t. wiUi 
1»ad boK or outlet, *uiil; dlali, beuriuir laakur'a niuni: und 
addl«M. toj^tlior iritJi iflnm oul Kintidr luindlu. blue flunh. 
rim (or otbcrfancy or Hgiimdj luMJii, witii &11 bnM irorlc 
I)n>i)«tl)' fioUIiDd and liuviiiored, witb wuM pwrenfe-r 
valvi> utUirtiuil, cApaMe of dijcihiirgin^ Miffiffiwit wfttor bj 
tLi.^ruuidd]' tlunh ttir 1'iwiin and olooei M CBoh opnution, 
ONi-t i>ri-H-, £'J fli, 0,/. 

l*r>>ndu and lav nii wuU'r lium OJstoia to i^t« a]oM>t 
(here- naiuu Ihu niiiui-rt doUm laittble), with «iftaU» dnd 
pipttt uiiuinliiig U> tKtlt, M HpMiSad on pago 331, Djvtim' 
"Pmctioal Piumliinit.^underchobesdln^ofPnxringCloat't 
FluK^iiiiK. niid iiL nach k nutnner that Oiv tlDiwt biuin ilaH 
Ix? ebvniug'lil^* dushod ooclk tuuLi It in put uilu wtiun. 

Speclflcntton of Regulator' Valve Closets whor« 
Waste Pi-eveotera are not r^qutr^d, and foi- 
placcs where tho Clstarn Is a long distance 
from the Closet. 

Provide and Hk uvur 1<-ad luitn a bf«t ruiculaicr vultt 
«loiMt (li(iC« (■»nir^ltii!Tiuiki<r;, lu iJinwiintFiRa. 'J66 uuilitti, 
Dnvi™' " SUndnid Prartiual I'lumbinK-," willi lejul box out- 
let and iiiiU/ilii mi* roll* and enpiitr IbiilloWH pngTilnwr, with 
BiiiiV ilitli. btiarltiif iiULki^r'n rimiic? m.d iiildri'iU, nnd willi 
nnibcr irluit* rut liaiullii, n-nd Mint l]ii>i)iTiiii i, i>r liem atuU' 
Wliur iaiicy, biiaiii. nil tko hrauworki" beiiropfrij fiutiditKl 

OJld lu'V^iKilwl. 

Tjiy nil the nvnlcr yrith unitaWc li^.w! I^d inpt- of ll^vJ^c^ 
ii\ili*t4inc« niid Huiw ncnciniiiifr t. 'viilt., ami as (pci]iB«d 
on iwiK*Z27, I'. J. Dn\-ii«' •■ I'motical Plumbimr,' iindw 
thi- hcivliiii: u! I*njvin(f Cliwi MiwhiiLjr, and wilJi wl|i<!d 
•oldirt.'d ji)iiit« til milfoil nut, tiiid in mirh « niniiiicr tliat tbti 
oliwl biuuu ahull bo iho'-mighlii fliuhod at Lijmh u|«.Taliuii. 
fliiit ia all that is nuMiMary f.ir vidv" iilutwt wuri. 

Pan Closets. 

Some arvhitcflte orb ntiU iig favour uf llxlti^ pan olowta, 
Vttt [ 4181111 ul cn;r Owl t iijtpmn' i>f ihnir id".-n.s (or I cow- 
■iiifT llii- c'liiiwt i» vcn; unoiuiilarv [lii-oc 'A niofiltiaiMO, 
juid tutidlv uulit Irir >t« infndod purpotCi iiutauLUuh an 
IB aiihort timo thci inCarniil pnru bocomo boonoanM) witli 
Mtt], and (miuMjueiilly bttouute uffMuuve ; hawBvw, it is 
only my duty to pulnC out thu diflutmt inventicma and 
inodc* of worldn^ and fixing,', utid if I kivp hints upon nioh 
invfintion*, thoy musl bu tukun in g»»d faith, •« 1 do not 
"wixh 111 iti liny iiiiy iiifliiMifKi my riiidur biryond thti aimptc 
IMuUing out, MfKirdiiiff to mj viewi. thut which I n>iiiM(lvr 
' ~ ' or biul (for uuimmoaenta in iiiiti clonHii m><i 
EIl'3 Patent, Fig. 303). 

Bpeolflcntlon for Pan Closet. 

^iBilAflx itviT Irvid Mkfo li bcBt iMui da^ witli 
fUnk '4Hk {bwKinK' tnukoi'" uoBMii mit glu« ntnbtir imll, 
_^lrittl Unt fttuAl lim bauii. uiil lur <■'■ l9in wntiir (if lliurv ut 
roojupanj', iMjiuM»rdiiiK \a lUi- riiliMHiul iv-g-ulntloiia 
' t&e wat«r cau|>it]i_v I uiiri witli >»iitiihl« vil1v<ih nnd rlpu4, 
WX^irdici^ lo tJic khIl' ua Uiid diiwn on paitf^ 226 and 'I'll. 
V. 3. IHrifoi' "Stwidnrd Pnwtical fliuabkig," and to audi 




a inrmnvr that thn basin ahall be th«TOuf;hlf fluahcd at oocA 
^lull cif thi' h.iniUe. 

N.B.— Thtiao pan cUmqIs inuy be aujipUod with wutfr ■• 
apooiQcd ill ILl> valve oluaet w^rk, or tvt Hliiiitrn with wMte 
proToaterandaurviM box arnuiK<3n<Tnta at Fiirn. 611, C>30, 
nnd (32 ; m it tatty be «up]ibMl frtnn iv nuiall cUtvm aa 
aliuwii at Fi^. 013: or b«ttitr, with tliu aftor-flnah cAmto, as 
■huwn at I'iKa.UlU orCfi'J: tir.m (not, thvre uru many otlier 
iiiHt^niH trhicli wUl aoairer, uid wtiiub am idiowu in diSbr- 
cot piin« of till! work. 

tiom«Cinto* it will Iw luom ounrenumt to fU a wiMto 
pfttventM- vnlvB, t* «hown at Fig. o6l o* 58.1, to thc» pan 
clawrtH. and lo work bslow th« «lowt iMt ; but you mu»t 
tinX ftad out whether the water eoropaoy will put thom 
or not. 

At pthor tiuiea, when weele prvrmtor* are nnt required, 
tho supply valva tnay be fixed u ahowu at Fig 460, and, is 
fact, in muiy oUiiT vra ja. 

Comnun otowti for auoh place* as irhi>r« alopa muy 
Odciuniinally thrown down, also siillnble fur eervauU' 
W.C.'e, or for coltsKe property and «UGh Uko. I may beni 
mnark tJint I nm Ihoroughlr in favour of tliesu cluaetii, if 
ftrijtcrl'j &iiA\cA, olid whiult In uf the utniuat iiiipurtiUKw. 

Comtnon Closets for Fixing Upstalre without 
Waste Pneventere. 

Provide and fU ix bnUooii tiTinh rim basin (htip Hpiwtfy 
any utliur biuici yiit niuy lie iii frivuiir cif) with valvu and 
Huiik diiili. and itlutinl pull (tJi allow tbv hiiiidle tu drup 
llunli and nuddiinly) with <.iii\i\x-i IhJIhwh n'^'ulntor, aliM 
]injvi^Io aud lay on thii wattir with Steitt lt>ad piptat, to 
""I'ply tho cloMit buain, «uoh vulve imd pipw U> be of 
iiiii|)If •tn.'ngtb and siira, and aiKtanttng to tin* emir Uid 
d««.ii lu P. J. Uuiriai' "Ijundanl Fnetlcsl FliuaUng," 

Cni.'« 'Z27. aiui in mich a oiniHiur tlitiL the doaet baein aHoll 
r lltiiniiivlily tliiabod at each pull uf \\n: cliiiurt handle, 
N.B.^WWi tile oineot ii< fixixi iitHin th« irniund flour,ao 
that the dnins oaa oomc up it thu cl«Kt, or any, in tho 
haaomt-iit, tbun tho oloMt may have an ettrthonwiiro trap, 
andmey bu spixiifiod, a« thowii at PigN. Sl.^i, bib, 4U| fi*0, 
A&O, Ii&\, i'i.VJ, &c. 

Shinddyoii r«]uir(itoiipwify any purticulnr wMrr wiMtu 
pruvi?ul<'r. it will In an well to ftntaorantaiii wliHt t-lann tlm 
witt*T (loinpuny will piua. \» a rule, 'irlor'a, LuiuU^rt'ii, 
Bivldiii)!'*, U'imcr'ii. liaywitrd Tylwr'e, Wiiin'*, Triton's^ 
Fall i Co., Uui'flt & Chriinea' ar« allowed. 

Wa»te Preventer to Common Clc««ts. 
If it i.1 uK.i'daury fur yciu tu Ht4ttu lliu cIam uf vraete 
provpntor, it will bti wull fur you to ei.y, pruvid<,i and lix 
u nait iron wiutv pn>vi.-ntur otst4.Tu of approved form, anil 
lo be upprov«d of fay the water oompoav- Snoh daiens are 
iihown fittod up ul FigH. ISS. 613. KID,' M3. tifi. HKi. GGS. 
67 1, An.: but if lUi.' water Cumpauy will allow you to Ax a 
nirnplc waoto prrvonling valitt in the large datwn it will 
often b(! much Ibp lust and earit ezpeuw ; Uien ascertain 
what cUoH may be <uii.>J. Thcri' arc iiimiy ehuwn fitted Dp 
and (ithorwiiw in the pngiui uf tiiifl worh. and adueh nio to 
be HUTU at Fig* JSO, DOO, 'iot. 6(J.'i, which li n Tory good 
plan, till, tiln, U>o. Q2(l, 029, B31, HZ"!, (iStS. (i39. 040, 044, 

6B7. tno. 

Stable Quily Traps (Hints up«n). 
In tbie caae, the goUy trap should bi! i>ul- euny to olean 
out, with titiu gnd, whidh may bo fmtcnwl in each a 
nuumvT that it eaunot be nmwrpd br tin- hur-t-i' hoofs. 
(8«» Stable Drainage.) I Iiavo on iniiny <wrJisi"iiM fl«L-il 
tho ordinary trap", mieh an in (hewu at Fiica. 414 and 
41.'i. and fiitsK upon the tnp the urdiuary ouat iron gully 
grids, aa ahomi at Fi^. itaO. 



For Boof Wyrk, Pumpfl. WelU, and Town aul otliw Water Supply, Botli. Hot Water and 
Gas Work apecificatioua. see next Volume. 



EXAMINATION QUESTIONS. 



WTi«t w irU'^ia f AniWfT : Th# or* of lend Where 
w it tomidr— III uluimt ov 1^7 part of the wurld. 
NuRiM muior lvn)(i( UiPUX-idM 1' 

NlMJlr Ik few iif l.llu siilU uf luaJ '• 

Whot kiiul of Lvui is (fwuirally luluuttod W bo Ui« 

wfuwty J' 

Nune one or two of the other motnli whloll Brn _ 
gnnantlljr found ill galuuK '< 

DowritN due ur uuiru tuoLUodn of cxOactuiK idlvOT 
iromkaa ■■■ '9 

Doforibo Tattiiiiinn'n UTonuHB vf txtnwtiji« uIvpt dvnri 
loud. (Sm Uic qtitwUpu oil uflinity i>f idlvcr far Iiuit). } 
Ucicribe the |in>o«a« of obtainicf^ loiul frtvni Die urc' 18 

Amnlty of Lead tor Tin. 

GauTWU exijluin why it is llml mtikr miili: uf 1 of 
lend, au<) I \ uf iJri iUL-lt!> iki ^in', nhuu it ia ktivwii 

tUHwd umllBaldl:;* i.Hiitii.nH2M>'> 

Why dovm nof. (alvor in infil!«t»i Iniulnt 050" rotn^n 
Mlid, nnd float upon thu siirfai'D nf tliH iDiid^ In it 
un HUCuuTit of tho nllkiity it tim Mint fur lodd 
whidi u clearly afanwii hy tlinfoltiiwiiifc ospuriiitotkt : 
Uek aomo U«d to 654°, aai ulsu heat a otiok of 
nlvtr, Mf }in. ui liLickniM*. to GiO" : now plunse tbo 
•ttokof ailwr ink) tlio mult^n Wd and it will dia- 
aalv^ftlthouffbitiOTdinary Rioltiiiif [uiinl i> L.S^S". 
It tW lutw^ii'al phoDanicnrin liuL' tn tfav nfliuity 
wliii^ oiie meliii haa far tho odior, nr c«n yau ^vu 

twuttivr TciuMu? 

WhatiitlitiiarKv^ Huw islt urujuoodi' W 

Bow cu) litimrgv be ouiivvrUtl into m) l«iw1? ... 20 

Wlul« iMd or e&rboiiste of inml, >)MrTibo tbo ohomical 

sotlon forlu produotioa ... 2lt 

Dawrilie the uaturo and proppTtiMot lend 2L 

I>eacrilie the nliuiuiuDl iiru|Ka'lic» ut IcndF .„ ■•■ H 
How mLiU7«uU«t wulvr fur load y ... ... ... SI 

Whiit isthvKeuwaiobroucal tost forlMdf S3 

Why do lawn tnpa and pipm ocnvdo whon Bxod in 
connMTtioa with mortu*, or drainii nnd smmn witb- 

outfive veaULationf 20 

Wliftt are die cotninuner Auxcn untd with liNidP ... 22 
Wlmt U ihv luiiM of lead tsmwhing or Dxidinng, 

V9p¥<'ially wlifTibnuLtlwd ii|Kiii? ... ... ... 22 

Con yon reiujily o^nviirt miitaulio Irnd intA mtlpliidp of 

lead ; if hu. now, ttnd wIihI k it like ntii'it dnui'^... 22 
What Biild willrmdJIy diMolvc leiul, «jid will bmt 

iHidal ttie optmiiun J* 23 

OIvv tno a fvw uf tli« iminra of lovbi I'MjuirDil In 

dhiMl Ivul ciutiii)f on ati unliuiiry &unir ut t»hl* ... 28 
WUut iu>i till.' uniiniiry »liti(i t.mlij' 
Tho ftillowjiig i» II IJNt uf (^i-ni'Tnl UmjIh fi>uiid in (fcxl 
Mhum. nuiiic their iisi' : — 

Suluiir tuuiiIdH 

Uandrvla 

^nunpot-iuoLitli wurtapaitunta 

Lux* Wiet •. 

Sealea tuid w«i^lil« ,„ 

LartTP uuiipcrbiu and aoldaiin; iron* 

Idct&lpoiB ... u. 



IMC 

Qitciicti pnila •• 

RiibbcTH <pl>l IIIm ornAjw) 

Touuh imd r«iun ... 

Viu,. Tlic ... , 

Fiuc cutter m 

KjlllB ... 

Btuobi ami dios 

GtM Iqukh 

Latg« sorow wrrntRhva 

PattDFua u( nil ■wrici, siinli n» Mwh wtriybt puttvnw, 
trap, aud serviue Iwx pattonu, eiK, 

Shuvcb 

Sierca ... 

Fiuup olaok and otliM iiio*Uila 

FlaauforoDHtinjr 

Window k<nd niouldd and nee 

Pimip hoolui 

Purti! ]ium[i» Iplunibore') . . 

Foniu I'lipB 

Boil'.-r hy.>kji ... ,. .,, 

Trap m<)iil'I« ... ... ... 

Btnidli Ui"!k'5iind waisrhte 

Ruin wati'r hi>iid moiild* or Uook* ... 

Kiivpot ordcril 

Limg )iaiidlL-d dnminiiM 

IjiniK hun'Ui-'d dnwiu)^ knif* ... .,. 

Liir^ K^uaro ... ... ... ■.. ... 

IloUow ... 

Li'iid UuUey 

Hiiiul iriitiB 

Ir-iut biiniiiiL! niacUlDe 

BdUuwh fvt iliibi 

Tubing 

Br6e«binf: piiiiv., fro 

In Noma diDpa aoft dnsaM^ts on- found, aud alao 
Uylnt; pluie for ithiKjUai; tbu mIj^ of lead, auolt^ 
an fi>r Hull pipefe, Mc. 

Str^nrhi udKus and ruda 

X}«Nribo tb« method ul tiwunj^ Ae «opp<r bit foE 
Hldering lead; al»a liov you wottST tia il f oc 

4old«Ting sftui 

Whnt taper would yoQ ^vetoa tlD. mandni). my IMl, 

ill k'lijttb? 
Wliat (itll would jou jriit- to a buui-h for ilrawinfr uujl 

pijw, and wKicli voiy nb'jiild Iht- tall nmP ... 
Dowribo thp lK'«t tni'ttiod nf rntLbinfr hand dufaiiii«<«, 
alao fur iii)kkinr)rloti|;dRiiunlBitob«uMd farmiUlof; 
up l>«iida l!du. loDjf (111 a loft. leujith of (toil ^po 2^,47,1 
Qlve a rou^b drawlnv of a puinp book 
What ia a plnmbcn' force punip, atid Iujw is it used t 

Wliat in a lortf cup? 

What in a i>uinn»iii ]>bin^r for forring' watvr cloact*, 

iiDilhow wnnld you UM- iff ... , 

Wlint lathaflaakfor letul ivMtlu^r.andliow in it vi>TlinJ? 
Ihworibe tho methud of maSdiur Irad heiulnl niib . . . 
DMcrilw die netliod of naUii)r wludow k-ud 

l>eactilealeadclaclini«ii]d for pttjnpit 

How i» l««d j>i|ku iiiiid<> "II lb'* rlr>iwb«icli ? ,. .„ 
DMorib^ OIK' or tivn of thi- <'ld mt'thoda uf malni 
IcadpipiM Id moulib awd beforo Uia tnTmtkxi 
tfaodrawbttLohoT thopipopraa 
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t)«Mrib(>« piiw ptTOUt 

How la load pipe (rtiraiMvl with tin P Sui« (he metliud 
of tuiiiin^ it. cEtnntnllT ruicl iiittimuUy 

Wliat Inn length of tin. "Wd pipvf ... 

Wliat in tliu Wugtb of a coil oE ^in. }iii, or liti. Iciid 
m<vi 

WD«t. is A limgth of Sin. Imul iiijM!? 

WhHt is tbolim^of HMiiliif l^iii. orStn. leodpipoP 

Oivi'ii njufrbsknUiliof alendjnp)! prmit 

DLtMiribL' iliL' operotUiD ol milLiiiK nlxwt load ... 

Brit'Jlv Jwcribo tho prowwc" of pn>ij«riiig tin oi*, 
ni»[ it' itiniiipututi')!! Ti^itdir fur ihti ttu market 

I)«e?riba tho nroju'ttinu of titi 

Can yoii JionW Vad J If mi, huwC 

I>e*crib« how ynu wmild wiinraUi lond from ilno 

Dwcribe tliD priM^c;^ nf Nitdcr irmkiii|;,TLE,, pluiuUn', 
aico ftiip ntid Uow {lipc 

How wiiiilil jtru roHnr auidiirt ... 

Hnw wnulA yuu oUiur aiiw from lolder T 

\^')int ixl.hi> bunt nuicbocl tu iiuurove liUFDt scilder F ... 

'ft'h.'il. iH uno of thit coiMM of acililiir tietuiiilu^ |>uniati? 

'WLuc i» thociiUKi of nnlilrT IxKxuiuiiit mttou i 

Haw would TOu briuK su>i= *■!> to tho aariwio of ^our 
Riolhni luldCTp Vuur auldw Iftdlc havinff been luod 
Cftr in«lCinK rinu, how woiild j-on cImt the slno nut 
ot ike liulinf— Auxwur: MiJ(u die ladlo lul hcit. 
Chen let it nu»l. nftiTWH-rds uui U iuto epiriw <.if 
■alia to •onk, thiu iTiiikit it nil but ivir&itii whoa it 
ahnaU bo ftvc fruiu ziu<-- ; if nut, cup«nl thi* piocww 

Oncribc tho mctliod of lunkinK plumbor'a piMlo . . 

Whm nnlondinfT i)iM<t kiul and pladB^ it n^nst n 
wnll, what piulioulBr aa,n 1* leqiiired in order to 
fjLKilittti! thw work iif tutting up iho ulieeta ? 

Dcwrilw liy mwtrli ilntwlut^B the uiutLml vf rmiovinit 
eheetfi. nliowini; Uin pit.iition uf ilic iinnj t-pikv 
BctiuK a> a Ivvvr of tliL> (irsL iiiiit ahvi of tliu ni>iuiiij 
Otim, *l>u oompoitod lDri>nipt' 

SMcritw a Icni^-hiuicllud uutliii^ out koifo, luul what 
cnru in nKiiiin<d in luaug it 17, IS 

What i* thp inft HUB for u «luUk UtieF And wli&t 
cArcr ia roquirml wh-.a making luttcka fat tliD challi 

linn ou vliM't lead? 

Wlint nnre U roqaired io *>Wting prwsod madn noil 
lipn? ... 

Iiy is pni|x-rly hund-niude burnt mtaux aoil pipe 
Wttur uiiui ]]ni»iil, lUHiuninK eiicli cLim tc Iw S wr 

:ib». l«id? 

Vrltnt fixed »hcct l<«d ia rvquired tu main 4in. muI 

pipe?' 

Giv« a fr(«nii>tnf?iL] method ut oblsiaiog the aiuwiarto 

Ihi' HbnTti cpii'ilioti 

Whnt tM ft limd flnppuc.' 

DtnrribR planiiiK tho ed|^ of lend for eaO pEp« 

Uuikijitr ... ... ... ... ... ■-. ■-■ 

JJoDcribv turniinR tb« U-iwl on a nia5dr«l for eojl pipw 

Whnt iaa tiflnch block fciir«oUpJ|>c«? 

IhMurflju itiu matliud of nuilung aoU, tandili, or 

■modgn and *laluwluit ia tha boat kind of outiertala 

fnr the Mil pot . . 

Whrtt iu>' the niftin nntnlK tu Kanrd iiminrtbefinv aud 

nfUr upplyinK «•■', tnnii*li, ur Hiiudjri.- i>a I«idP M, 78 

What i» K viitiaTi liiuuBiBT? 

What in u [.'iiuiirc lirwilc? 

HTint i» aspiioa limikf 

VHiat iii Ihi.- guiittral liiu: for a i^iatiTii iihare luxdif ... 
[[nw waukt ya\x lihtapon vour nbavc bou'k ? 

IWhut L> thookiuo uf rirvllod aliavinK ? 
DcHriln » r««n box, alao j^to alwt^o 
What i> iho iKut kiiul i>f n«ia twd for lead avldennf; f 
DtvL'riliH how ytm wuiild iTiake mm] pipe wttli uuppor 
bit auiuui. uli»j witli druwn aeouw. The; foUuMTUljr 
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nrr ihu Kuuu ^iiiU, plunitig, turuiDg up, soiling, 

tavkin);. Huldnrui^ ii 

WTiot an- tho mun ppiula wliich ■ UImuim miuA 

k]t»w, if lip to bia «K>rlr, in drawing anil pinMf 611 

What iM tnLiiut hy driving aoil jiipes tn nimr dmta f 62 
DiaiTibi- iliL- mfrlliod of pultlnir tho Iwid fnr « Immpr* 
niimtbul wiLiIu ptp« ini Unit its ■luulienl I'nd in pinnt 
will nUuid iiprii^Et tu the: baau Uuc whoa it ia etood 
(HI ita ImgHt uod • H 

Lead Burning 

Dn vnii nndraatand lead burmuj; Y If mi, usplaln ito 

tulrrint.aginjtovoracddttr work 

Give Ik roLiifh drawiaff of a load burning' marliinr, 
with a brief dotoription, jwit nowwtory for ita vx- 

pUnation 64 

Bow would vou tOBiiafto to make a bimiint; nuMihitLO 

if jraa hu-i no msMU of bnmiug thu juiiibi)' ... &4 

What oUni of sttni! wnuhl v.iu niiiiin.' fur making 
tlie gu in tho ordituLry wark uf h-ul bnniinfc? •'I 

Koncc — ChcmitaUy pw tiaa ia cot w ifttod un 
tlto urdinary bar lioc, in fact tho aoid wUl have 
but little ctfoiit u|K>n fAiwini/^ pure sine. 
Wtuit iwid in UNnd for miUdn^ Ihc gu*'' ... 54, M 

Whiit U lli(> i-iiUNi (if tlut iiutdliiiiu Uuuwin); upF ... &5 

What u the mactliijir Hiplimi ? M 

I>Mrribo Davim' Iwllunn fcir \ttul buminfc ... ... &T 

What Ifl tho viata luul auc uf the tubing for lead 

bumiii)! iiutchiacH f ... 

Wiat in thn bnMchini; piooa and Pookt f Oive 

akotchnf Uiix .. .. 68, (i» 

What io mi'nnt by Uie machinu □rjrstalh'xinB apt ... &$ 
Eow wniitd ynn nlrar tho uryntaln from thn nuichinc I Ol> 
Dowaibc (he tlicory of Uto Iiutd bunmifc innohiuo ... 69 
Uow would you pnrparv tho ah.««t load for a hunt 

buttdd joint? ... 61 

What ia tho load burnor'a blow pipe miA nipple V 
Giv» a mclion and write Hio alio nf nipple 
□ocoMurr fnr huniiiiic 71ha. lead, the mnchiiir to Iw 
constmctcd nncordinjir i» Tig. !>9. T. J. Dario»^ 

"HumtuiK," ox my. iii. 7in.hi^-h SI 

Should tho blow p>pB ho hcM oror tha burnt part of 
Ch^ wiun, or htAOTti itF Glw akiftj^h illimtrLttng 

what yiiiimaan .. OS 

What, rjun ia nnnuary ftir jnii to take in th* prcpar- 
nl.ioii nf Inppod joint biiniii>K t ... ... ... 93 

Uow wv>uld yua inntniol a loarncr to pra«ttoo Ictul 

bitniiiix 'r' ,,. .., ... S3 

Uow woiOd ymi prvpar* tho ImJ for u]iriuht load 
bunuiij.', aiid whioh iny woold T'nti Iiip tliu load f 
Girt' ■fct-tch to illuatrate this InttAr psrt of the 
quention ... 6S 

Dowribc the method of prcporiiiir ■ ^io- joint on a 
•oil pipe for btmintf upright SB 

WK&t oaM iaSMCMUTy for bnrnin" jointa ? 6S 

Dmcribntlir mctbucl uf jircipnriii^ brani^h joint fi>r 
bumiiiir. Clivii HOrtiona ,,. ■ ... ... 69 

Oivr nutthcKl of cutting imt tho It: d f iir UiiiriK n 
nialcm, and mj what care IM ttqu 'oi about tLo 
anKtm W 

Doyou know iktiythinpabotitcharahamrk?' If », 
HAy buw vim wDuItt uomroaaua to linr i^liamlji^, 
and prouuxl with tho eiplanation until tt chiuubor 
ia nnnplvtod {oxarpting tho jupa oonnactioiw) 

Joint Making. 
What ia the beat olaa* of ttimpiu fir wiped jolnta, an 

eaiy taper ur a Hharp tapvrr 7& 

Bow would yrjutiii an iron pipaP 77 

Ikeiiorihc ihn uiukiii;;uf a copper bit jcdnt 78 
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How loiiR nmild^Pii ina)(«ii }in..K)in, m liii.ti l^in., 

It Ijin . [tn<l o 'iin. wiin-tl ji»nl« ? Til 

Haw would >uti makit iiMuwii juintP *S 

What art! tlio bout iiiiLt»riikla fur malciiig tho jwiit 

ftlfithw? ... ... «(( 

Give tlia mko of (ilol.h» for iitidnrliiuiiloil joint* of 
vuioiu iiiiM. nlw for Vmnnti nlotii* niiUblo for 

(UtTpnint si£cd jnpcn ... SO 

\Vli«t prvoaution wuu]d lou tain to pfareni jTOur 
nicbJ chUliii; Uw uuidily wliou wij^^ upright 

joJiitc on loBg luBgrtk* of jii^ «udi M * vwitimd 

soilmpo RO 

Whf doM tli«> tin in joliit; wiping, run to Uio liotkim 

part of tlx' joints ... 

DMoributhoinothMlof ovcrrjMtin); jolnia, ucidglvc a 

■wMwiforaTarGMitiB^ 81 

Whvfit ivouM fan bcffin to wipo «n ii|irifrlii )<>iiit — 

iTFiiTwi fhn tip or hoftom finrf? ... 81 

Hoir woTiW yoii wipn alin. juint whm the him^ can- 

not hwRolbchiiwlorbcIow it? ti 

Dtw-riljo iJii: iik-I^kji] of pcPi>ariiig and maVlng on 

luidvrLiiiiiitil wi)>i:-l julnt . , S3 

Wliat iit ivu iiitiTiuil wi]ii<d I'liint, •nel iiow i" it iniwlw P &t 
Uitrc n TKuimm why w)j)«ct jointA »?■■ nn^fimi for 

wvt«r pipo witrlt gnumlly, «traigtli not to bo 

bUicn inti) rnnMilendnn .. 7^ 

VThal hind >>F i»ii(i: would ytm pider to use an a [dpu 

wuyi-yiuii wuIit "i a chMjrbwte rhanutbir f ■•■ *f> 
DtiMtciliii ttio iiiulIi-h) cif niakiiiK a mllixl JGdat ... 83 

Dnw^Tilio how A ^IniKil joint U iiind'' ... ... ... 113 

How vuiild yim nmfflil^ Itmi tln> hciil of your woldorP W 

Deacrilio thi* mnkinji nf u bmirli juinl H!) 

Ilnw would yriu iiriii-»T«l to get up n fciioil wipinir hwit 

ugioii licary kvulpipo for no uiidtrrniuitlod joint? ... 63 
Qir<! a luug^liuliual, aUci o i-ruM Kuliuu of to* bruuh 

jiiinl, *tiowiiiy liQw tiio vnd uf tli« ln»noh [lipv 

should <'ntrir irh«ii flsod aquuQ to Uie main |imo, 

Mid iilfo to illiintmla tho Bhsjtc of the mlder when 

flniftlicd «& 

How (•an a maud joint lie tnndo pcrfiictlT trao, and M 

»« bi uppCAT & aicii piece vf wurkiuuuiiip, Irj 

lri<t.-i-jV ,. «l 

Stinw linir a hrnni^h joint ahniiM bo fix^id mi that ttin 

How of unl^r, tyU.'., ojin |uuwitt an wuiy UTiffle ... HO 

TXwrilw arid llluMtratv n hiiuckl* jf'iiit 87 

What is a Infl joiui i ... 8S 

WhatUafliiii^ jutatP SS 

Wlint in a. i>Ukv itr lili»k j<>intF ... 80 

I iivp dnivin^ tif oii'ih nf tht' nlHU-o. 
Suppcwc j-ciii liiiv« iKi mncil Txit, liidl«>, or imna, and ii 

wiprrt joint in r«iiiirnl t-' no iiiitd?, by what moui* 

could uic j'oint bi- vipcd to Appear ■• the ordinary 

plurnbcrV wiped ji>ii)tF 00 

tlow would vou pHloh A bunit in a» iipriffhl leitdcii 

pipo? ,,," ,. ,., M 

Pi'itrrilx' thx iu<>t)i<)d of insliing a Hrst-diua putty 

jniiit with red niid whit« lead !ll 

How would yijii iiiidiL- n.'d aiid whtlolrwl putty F ... Dl 
liuw vvidd J'la mldLT u pakh uti a roi>f, llie r<ilder l« 

etdudHat *l>ci]JiiuKli<.4 93 

Hiiw wuii1>l V'lii iiiiikf killiHl Bfiirit*? ... Da 

Huw W)td<l vdii iy>tder k'ud njid iniii I'lgi'lhcr? ... B2 

Whftt J** IhriiftU'd i'IInjw :' 9S 

Ucvcriln.- tlif mccbix] nl niiirViiii; and cutting out an 

elbow to 6. riirht unirb- P3 

Oit« a Bculiuual dniwiiitf hLuvui^ haw to plauo tli« 

load at ll]<' tbmtil -if 111" •.■IIh>w m) tbtit it will Iml 

intt'rfi^M' with rhe pnisfjag." of (he jiajier, et*., whwi 

jnaMiii^ Uinmj^li tin- dbovt' 114 

'Will ultanw" If pnjpcrly madf uwwer for aoil pipm 
OB wirlliui buudnf Hi 



rAtfx 



B7 



la thsre nnydilfen>ni'.« between the action of aoil, etc. 
pa-uduc tbrnuifli an olbow and thu nuil poaong 

thrtiuKh B Wauch joint ; it »j, vilixti 

How uiii bundi- made in hlll^^«? ... ... .,, 

Kiflnin th(^ tlinorj of bond niAlaug vthva ^ pipM 

iiri! mit to Ik i!iit 

Di-m^bi' tlui w.'iirk nf pulltnff up of a 4iii. bond; Kim 

a nn:li[in nf the ticna, nnd thaw the diuniny mt yoa 

would wiwk it 

Dttwtibv wliat you mwt ptnid amiuHl wlum maldnif 
tic. *ni] pipft bondn. Finit, t>i»to( prtwcd pi] 

Sivutid, tliiit of drawn pipe. Thiid, that of Mpi 

liit work,.. 8( 

Tlic miMi-cni U< th(' iitove (lucMiioDa aior 

Tirri, the jiremod pint aliuuld Im picked fix 

Icntrth of ooft plpo. and bAvin^r obtoinod tl^ 

it* thii0kr«t pair at thi- Imrk nf (lie bond. i 

Sooond. tha langth of ilniwn pip«. The aoldce 

thould h* aa coum m poBnibte. m that it nil] not' 

run mrilt with tho hut; the aeaiik mint be phw«4 

on the noo at tho bond, nnd kept oui>I I>t nwnbbinff, 

and not worked tn cauw the lead to crock on oMh 

■ids of tho aolder, or, if ■», •«« that It ia rr aifihnri. 
Third, tha uippnr bit iruidie wil pipe brad it 

moAi- liy cruttiii^t 1"= pip". "« »liown at Fig. 1 T I . 

Uaw WDuid you Iml a fTiiod-nuids bend? 

Hiiw would yiiAi tjcnd with bobbliiA? 

Whiit i» ft niiurliijj^ dummy ? 

lli.w WiJuld you. tiuikeu liii. m-t i>H? 

ilovr would yaa bond a !3iii. pin», Gin. from oao rtui T 

Would u bolt or 'IVimitiy Im tin.i liost tool to u»c? ... 
D(WiTil>o tliu iqi-iIuhI of nnkinK preMi.-d dp lieiida 
Dilbnia solid proanwl m-tntm have l"X'ii uwd in eshihi. 

Cion work nnd palmed oil a* hand boiil Murkinauidiip. 

iloW would yon prow whvther il U a Bitluin trap i 

What apfl knni^B tiitiid*? 

What ie tho inothor! t>f mnbinif net oHit with buucUa 

hpndsf fJtvu a dmwinn: of aoch mt off 

■What ian -o-UTip? 

WhalioahoH W-tmpf 

Wlialiaa O-tMp ? , 

lIow nhiiidd A O-trap bo conatrvct^ to he onay 

cleansinjrP 

How kliould a D-trapbn madu t« bu proof ognioKt 

aiphonaffef (SwI'^K- ^'U; 

now wouM you muko half ff.txnps. wtuch aliall bo 

Vrv9t Ofci^ittuouioutaf (See I'^gn. 278 and 307) fit, . 

Strilte out gcametrioaUy n half CQ-tmp 

Deaoriba how you would make a half Oi-tMp in two 

haKes ... IM, 

How iiro wild prewed tn.trapn miidef IIKI, 

Whnt 1" II ruiiiiliiK or holly trap t . 

Dratt- u biiuclior baglrap .,. ,„ 

fVu-Til.. II V-trap „, .,. ... 1 

Dnnrnho why a pp'>perly oMU>&u<teS, May *t**>iffng 

O'imp l« ■iiilubV for fixing below n voire eloMt. 

(S«<i Ky. -203) Ill 

Dr«crlb« why thu hnlf co-mp iFif,'- ^^^J i* bod for 

fixint-bluw >-al.. tlostfta, iSwF^r. 2(H) lltj 

DeKTiln: wbv tlic O-trap bu» b«'0 iw mnrh abimpil lijr 

th-»i- ti->l kii')U'ii>K thr pn>|ivTtira u( tliia Uiijx ^tSv 

Flk.-^ '.M/xind iS;* 113,111 

Strll;<- out a O-inip iidMii-diuv' tuP. J. Davie*' i7«t4'« 

and (rive a diMuripciuu^ iihuwluff huw you would 

oouslruut thin Imp w that it dialTbe oa«y eleomdntf 1 1 X 
DMv.ribe Savien' Hystoa fur making "the nuill 

0-t™p" (Sr<.FiK.2«) ii> 

lloii'riiH.' <L Q-trap wiih top and bend in <m« pieM. 

[S,*PiK. -ii'^ Ill 

What i» inmil by triipB mumeutuiidtit; uutF (See Vif*. 

sot audiOrj iis.ixt 
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^niiitu>iivulvca>»«t7 (Scv Fi^. 3C3iuul4SS) 119. 'JUO 

Otncritw wliy u Qtrap tmitlu (or provimliiiB »i|iiiOuie 
nrtiir.ii vill h-Hjiiiru h Ui^fuc ijuanLity of wahrto 
fluK)i LhiMii uut Ituu UiuM! not buitig tuiulo siiihon- 
ajiW pniol 123, 133 

Descrilw will ilkiHtrutK Duviiw' csp«!niui-iit nliowiiiK 
ibttl uir will pitM a Hiiiliouiiip.' ]inif>f uindu q or 
l-'tth trap wttli'out dvatruvinK ito w»tur wil. (3oo 

Kig.VHUl ' ISA 

uribotiu Iv.ttto tnip und iM a^vnctoj^ orertiie 

^W-inii) A(tam»t Miiliimni;^! ... 125 

ilw b; itluiiinitiuii trm «4!liciu uf tliv nnt«r <«hi>n 
pnaaEag tho O and Uilllo tivpi which in nuwle ptuuf 
ngahut aplMHWgn i^'t, 136 

WTiydo b«|>a bctxuDu iiiiipt>- l)m>unb nipliauugu? ... 127 

Whi^t Ua rail tnp: Llivis a drn,n-iu^ (i( one l^JO, 13^, l^A 

Wliut U ft tuuUliKiuB- IkvuI twit T ^Si-e Kig. 383) ... 1.1» 

Qi*« liHketL'h of « li[) bell tmji 131 

Gir« » ekcitcli u( IV timivtitniri-il c-inn! bull trail ... 131 

QiTv a ekutcli uf a Ml Lnp ns il akuukL bo, vu., 
witli iU pi\>f>i.r dip and niic roimc] its Hidu* mid 
tLocordmg to th» ttiN of DutlM ... 

Hu«r nuaj Un. hule« aluinld a bnua gratitiy; liavo to 
■u|iply <fiul boiv^ a 3!u. nranw pliw, alluvritiff twloo 
tliu (iiuiiilily u( JiiL. iLolcfi ill uio )^tlu}{ tu ootu- 
IwtiBoU fur tile lUnuU Iwlua bcuuuuag aWppvd UJi 
with dirt, iic 133 

IJLwrilx. n muthad of «<>inputiii|; tlie slM of eutara- 
af{(i fur Htoriiit! lUiii u'utur ... ... ... ... lAA 

Wliiit unkn HTL- Llii' ln-M tin sUmeo uf rain watorf lUO 

liuw wuutil j'uu rdjiuir iv lirtilMa ahiU-- Glalvru T ... 13U 

If ymx wen 1S»!uk a mateni, wuulil jruu fl^ Ux) 
bctUnn uf it U-™ll' 137 

WliB.t pre'.'autian would }-ou t«kc wlipu fixing »IhU< 
cpt iron ci^tenu n^niinat kiikiif^* S' 137 

Huw wniilil you ttx a draw u9 pipu tu tliu bultuiu uf 
n Iwailt-n dHtom f ... 137 

If a Rifltvni hnn k'titiI ilruH' nil pipm Axitl lu thu 
botbolD. iaoludiii); one to inipply th« hul water 
arnui^nnuiJt'i wlmt proviumi u-miU ^du. uihIbt 
Qodioary cimmutanf^ei, muku wttb rvffunl ta the 
hatw»t«r<mpplT? ... -. _ ... 187 

What mbslnnra knd vould vou luo fur tlia «di!«, 
radn. and bottraii of nn onliaan rain wnli^ nintont 
Tft. ioDif. 3.ft. Ciii. doep. and ift. wide, »ad which 
U n-iiuii't'd lulu-l 100 vcuiv furraiuwatur!' ... 137 

Bt-fon.' {"iiLiiijc till- l.uid fitl'> a ciilfm what pravjalotui 
waulo yav naiVf n-iih i^unj to tho mttiot holua? 137 

SLiM-rlbc bow v'lii would in. tlio mcnt eeanomioal 
ULiuT^i-r liiion '-i"!*!!! (which in in apliinihi>i'i>Khop) 
20U. Iiib^. 3fl. Uiu. wldi), aud l>:<iii. dmrp, th<^ Ii-iid 
umnI (o liu Dlhii. Bupcr. You can Itatu four luvti 
liMiidiw Ti'iir latK>ur to imm*! iii Uftit|u the i-inti-rti 137 

How would jon mnko n ipptm ccypnr bit joint un 
•hMllead? 137 

How wouii) roil proc«Ml l<> line a dstaro hnvitis brick 
vdIIk fortlw Kidcn nud t'lidnf ... ... 137 

Dftwrihe wh»l jirL'tianlinu is neccmiiiy and the 
tntthiod ff puUiiifC " '"-''" l<>-itl<'tii into nn old 
ciftcm hn villi* Ik^'.-ii i«'ldi:n>rl nil r"iiiiil thn Iviltom 138 

G!r« a druwiri^t btiit ti!rt<< h dc'ii.iriLiIiiiii of :i jnir" af 
iihtM't Ii<jid L*Lit re&dT' tu liuei a cliliim in ono piooo ; 
■liow ull tlu) lineafor tbi«Tiiruc>do%vs 19B 

Givn n fiill-nixtil !i(.vtli» <if 'i ciaivm niiRlo ahowinfr 
htiw tlic Iciid i: flxid, liiFlti uiidcc^Tluuk and ovcn-- 
doak, nlwj, thu lliirlijiiwn ••{ th« naldor 139 

Show bv drawing how Ton would mil onl ncwlfni, 
all die mngiM of 'the d«t«rn tti bq wi)K<d 
BiiglB. ... ... ia*. HO 

Howwiiuld jroii line a cJBtoni for tho juiitta h» bo 
Uimt tugnLhoT, iiuitisud uf nbUoriug? ... CD. IIU, Hi 



rMK 

Haw would ytm bitbm t3u> Imi Id |1u> oafrloa at Ibu 
drteras f WhuC uaila muld ^u nao, and wboTo 
would jmu applf thcmJ If in tho nndiinilaak, at 
wliut piiiit ar part ? Xxiil if in tlui ovonilonk, also 
Ktuti! whnt part ur [xjinl 140 

Would ynii fii.iiini yniir Icud in tho iiiik1i>* of n <^xt<'ni 
ht:f'in 4liavutK or aftw? .StmW how yow would 
faatcuit HO 

DciicTibc hi>vr yiu w«uld ahitTe llii; angloa et a lend 
oi«C«m fur aoUloritig ... ... HO 

Huw niuuli Holder t'l thi> fimt in ii fuir umuiiiil fir 
ordinHiy eiiiUim wiiiinir, whflrv thnrv i* ni> nutiun of 
tho walvr on thr noldrr!' til 

Dcncribc haw yau would wipe out n oisteni, the four 
uD^'cK and bottom to bo aoldcrod Ill 

How woidd f ou stay tbo idd«B of a ct«tcm, tho lenffth 
of wliiuh iaflft. anddupthSftf .. . . ... 112 

Huw would juti cfinBtnict a trumjK-l m<iiith wiutc' no 
ivi tu prevent tho IVIU1 eaHlatta, and to belter 
utilise ths ivnful t^c«t of thvcintorn^ •■• ,.. ISt 

\V1iHt in a b«(.ti.-n»l ■riaU'rn!' ., „, 143 

Whut IB the lH..^t r>)>iipit to cniKtriiot a bntttncd diibuii 
fJ (rivu &lri>ii)-tli. ntan utit bti!i(j lucd? 113 

Stiuw by » drawiu^' uud iilw} di-wtriba iho nu-thud of 
outlinB iJic /itii; for a «jrtarr dutiTn. IIS 

Huff aru uurifht nctunn i.^ xlui* ninti'nu mtdi-n^l 1* ... Hi 

DravriW tJiv lai-tliod of niakinir tUtcra with iLo 
M^linary Hlt->Hi.:; rnnlori^ vi<, with »ard mid 
aliin^l«a ., II J, 117 

Olve a plan nnil fk-vntivu uf u diuiii, Bliuwinfr tliu 
aewu* niidii trap, mid witJi v«tiLitaliiiK pipt" Ui 
vtmUlutv thu mmvr, luid ultiu tliu drain piwil llio 
nuiiii trap. Ltij^i^'.T with u f rwh air iiili^t pipe Hf, 158, 169 

Ar« nowU .if any xiao U' asKiHt in thi.- VfutllatiuU of 
drainii? If jki, Mtutc how utid when you wi>iilil 
apply thnn ... . ISO 

DMcribvBatuicr'n cowl , ... l-^i) 

DnHiribe Biiirhuii's raiwl ... ... ... 1.52 

Dewdbe Boylt-'n <owl 16S 

Snppoao you hod ik waob tiuoin or bath fis«d in anch ft 
ponition that yoo eould not vputilnta tho trnp to 
pn.-1'uut ■i]ih(iiisgv, nliiit cliuBi of trnp wmild y<iu 
lit? lat 

\^'iiiild yiiii fix a trep uii ull wunlv lupot I If m, at 
whol iw^int!- . , in 

Dcwribc bj-n idinpio drawing; Ihi- ^y"tclu "f hut Water 
work, dhuwin;; the boilr-r. Haw and rftiini pij^K, 
uiroulullni; tuiik iind draw oH lajiio. AUo ahuw ihu 
cold wnttir "ujiiilv without ii (t-wl vXnlfru ... ... IIS 

Show till! Hviltin uf hot wiil*r work liinilur tu ihii 
nlmvu, but tillnl with a feed dntcm luiil lull uiiik 

What in ihi' bust land of main dnin, tivp you know 
of? 186, 167. lag, I«B 

What ia tilt) Ituuc luuoiint uf fall yon uuuldUku In 
Kivii III [inli-Twry tuiiuw dntin iii|]ONf ... I3S 

What in thu buiC licii fur nu unliniir>' XwutD drain f<ir 
houtvM htiving' fnmi I to .10 tooiiiBt' 167 

I)eKrib« nnd iiLvj xbow hijw you WdulJ ^hvrr ui> a 
trrnrh cr nottin}; for a drain in olay, nlso iii liod 
h-ruiind .. .- I $9, ICO 

Wlut i* loctuit by ahuriiig with waliii); aud itrnU 

ttlonn? IG9 

What in nboriiiK ^ith pahn.g' bminla and waling ^ ... 1411 

What ia tlioriiiir with ronniniP I'^O 

What ia Ihr UHiijil WFiy "f funning uriifiLnH] bultvmiil' 101 

Hkw would you .tliiirc up a litadiiitr or tunnel? ... 161 

Huw woidd yuu fix a drain in Miui.-r*'if ? 101 

UuH-ritw IJie uye or flap (nuemlly fisvd at tlie uullitt 

of admin in thu fuwi-r 1S3 

"Whut nlivHuf piiHn wuutd yuu fix tat dniu in thu 

rioimty u< a wullf ... 164 
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Duiwrilw and |(ivp n Mction to dhow how n ctrain piiw 

vliould beJMiiled 161 

How ahoiild drain p<p«« bo laid in thn tvulh and 

oovoTBd upf ... ... 161 

How vuiild yaa tert (or tLf nonndnmii of » drain 

wlieii fttrt Uud? 17a 

WliAtM th<! bmt kinil n( (Irnin pip<' jnintiiiic nwtorinU!' I6I 
Doicribc tko cifcctn ol wall* on dmiiu wlic& bnlU 

diNiot upon Uld pipia 172 

DtuoriliA bow tdu w^iuld hist 11 drain and mmI pijXM, 

U>lp)UicT wiui ttau gunend tittin|{S uf un ououinad 

bouM> 173 

Wlmt in tbt^ amnlci: teat F 173 

Whutia tbc peppermint tcttvjidhmr is it applied?.,. 173 

How would irou Umt ior a main trapF 173 

Ccwrntw and mukc n drnwinp of how you would tttna 

all Jutii'tiuiin i)r liratidiiiH fpr dminogn purpdmin ... 174 
WliBt dujw (if tic)i>{>i>r Ihimi» wnuld yimi pr^nr to fix 

lai un urdinrinr mrrmtits' W.C ITS 

DcMsnbf and ^vi: drnwinuM at aotao yari iTuIlicfl 178 

T>c«oribv a ncnillucy nitik wMtC pip«i giutiit); and trap 

Il««erll>c un(t ^'iv<^ drawinir of a fiittf*p , IJT 

How would you lortB 11 nnnunun W.C. P ITS 

DtM-'dbu what in u ni^rvt tiich fur il rnin w>tor pipn... 179 

DntL-ribi.' t)ip mt-tlioil c>f fixiti^f IwJm im wiil iii]ii> Say 
4ott iBonji you would put. 011 11 IMt. iMijCfli "* pipfi 
^klmi t)ii- sixc. itiid ivliut inibmtunou iaat<;nal you 
would ««i> (or uprip-ht work ... 1S1 

Giro dnwiiit-it uf urcumuutJil taulcH 18! 

^V^i&t itiv iL»tni|iiLti :' Huw iirn thuy flxnd P ... 

Wliat in nti a«tra)<^! joint p lU 

Dracrilu Iiow }'on nnuldinnkn gnsii a 4iti. tvud aaQ 
[Hpi- tti ■ <Jin. drain pi|n; or ttrid 188 

O«iiori)»> how i,*ou wAuliL oouncct n lead mail ]>ipD ta 
nil iron iiiiic ' ... 188 

Wbal diitiiiR'i' would voii korp thn ciriitre nt tlie dip 
uf n tviip rnim tfai^ bnrk bnrk-w«rk to suit a mlTfl 
tduu-tf Sizcof cliMmt Ofl. i"iiiuTr? ,., ... 190,1111 

Would jrwii fix tbc ccQtrc of tlic tiup for 11 volTOcIoaet 
watru in u -Ift. olowvt I' 100 

m&t diatanct would you fix thn dip of a Imp from 
tht' Imt'k null for n pan nl«Hil? ... ... ljt| 

Dtwu-ibt- iitiil illiintnitii thn mcithnd al niurkjiix nut. for 
11 Imp luid Hii) pipn In iihnw tbo mttiEiK Uabit, Llia 
uut({D, nnd ul«o for Iht bvnd or brancb inw llio 
iwrtical nil pipe. TIk Hum muat b« for O-trapt, 
aboforhalf (»-tri>p« 19U, JOS 

What cIhiiii 4if tm]> would yom fix in » p1ii(v> whcr« 
tuiiilutiDii I'oidd not b* obtained to prrvrnt tlip Itnd 
eflwctof lijibonb natioof ... , ]SH 

By duiKTOBui nnd doMmplion «linw diaconncotjoa of ■ 
batb waatv and ovcrflowv; ulna wiwto of ■ Invnlun' 
WiUiWBnduivrilow diniibar^r^ iiiltiombiivi'ii IkmuT; 
ahow h'lW ttia hiuid down pipe ihonlil d.iw-hn.r^ 
ihwlf 19(1.180 

How WHiild jnn vmitiUle a closet tr&p (of any olnn) f 1 IH 

Show tvn ntrthnds 110, JD7 

Slinw liov tho wat«ii» ddttoni may boooioDMint&nd- 
natcnl with foul iiir Iiy tlii> hod »JTiuigvm«nta uf 

wiulf pi[Mii , ISK 

Wlmt in a duu'-iHinNl «nfc? ... IDi) 

Whni wiilth would yt^ii make s lead asfe for a 

nJvL- rlimi-t. n.nd whnt sixr nvrrflnw pipo WOoUtoi 

fix t>j Um mow {oiic o( dM«t life biy 6ft. «IdB)r ... ISO 



Wlutt In n ralv^ (ilcMt4 f Oivc a akott^ of thia claaa <A 

olowrt 120, MO 

How would ynn femt «. raX-n clot«t.° „ XW 

Wliu! in n mjriilfttn-r valw nl-Mntf Ml 

Wttiit ia a «>lf-plnsinp valrc c.lniwl i Ml 

Dowjnb« oni* of Jeniiuigv' closeta .. Ml 

Doaoribo a pan oIowG, *nd girc a nctJunal >k«bih of 

aoiDu _. ... sn 

Nuiuti a fow vf tlia priiicipnl points to kvep [n new 
when ftxiuK- wat«r ohtM'tn ... ... .,. 226, S2T 

Wtiat ■!;») pipn nnd vnlTc would fan nso to suppty u 

ultiw't, ihd i:ii>t«m Wma Aft nUiveihe oloaet.' 
What iiix(T pipe and tbItv would yno om to amphr m 
olosct, the dflt^'ni boin^ Sf(. abo^v tba cloeet? Alao 
■tote size of pipo* Mid vnlrw for fnpplyjtv doaoti 
hitving thn eitbOTtit tha following hdi^ht> aboro tbmd 
flour of the nlnwrt, ri»: ;ft., 12ft"., aOlt., 3Blt/ 

*ofi.. aott.. 7«t.. 8f>ft,., soft, ? 

filAto whiit yon would dn if ihc nhorp tnifrtha of pipua 
wL-reinoi-QUod in Itm^ by taking the above Icngllu 
of nipo* horizontaUr, namely, tbu actual Itiagtha of 

piping to bodoubloa in aaoh ujuv 

Wlmt L'taiM of [•InMit wonld von um> for n pnbjio honn 
uloHut nunh JM in jfonnrnlly riulod by tho rou^bor 

uliuuof tap-nKim pwiplp 

DuBoribu u lutrinc, and KiTo a dtotoli „ 

Ik'wiribi'npiiiiHc urinal, and give 4 flkcteb 201, 297, SM, 2M' 

Wliitt ia a cradle urinttlP ilW 

Wbnt ii n lip[iut urinal?. 

Di-Miribi- thn-o modioli of tliifihiiiit iiriDoLi 
OuL- witli wiuil<! pn'VriitJT ni«trni 

Ouii with waiitc pniTonlor nmik <ir vnlrc 3ltd 

Uud wotkvd wiu tr«*dk' artanfrtmaut MI 

Whnt U U)« fionoral hci^fbt for Kiiufr ^urinidF .,, 90S 
Sosoribu a Invatoiy nntl iwinit urinnl nombinad ... 3011 
What an ths taltii diTjxuiitiyt in uriiinb fnm tbp oiin* f 308 
How would von djmolvo the snlta or fiir deipoaited ou 

tlio iridin of n iiriiml? V09, 328 

WKat atv llio iimin Dotnta to licop in view wb«ai 

BoIoDtinK' ntop-oooka lor cluool wurk? 316 

neunb« a full way ground-in ping )rtop nock ... 310 

UtBCribc a gniund'in plug round way atop <x)ck ... SIO 

IttarrilKi n nUig nqiiaiv way iitop rot^k 311 

DmrilH: n (t<iii1>lr Mhiit down nrrrw down atop <iick ... 211 
Da*criltc an oidinivry nrrow down Ituihrrbiim pottem 

sUip •.'ock with ttufflntf box and Iook! valm .,, 211 

Whnt am tho odTontJifrcJi of the urdinary acrrw dowa 
cHHik owr tbn nTTliiiiin* trmund-in piiltam plug 000k 
for tixiiifc iiiiili<r bitrh pnwULtnf 
What an> Lbo ndvontiiimof thn ordinnry f;rauiid-in 
ntop c<mJc over tbo ordiiUH; aonw down owk for low 

^pn»nire work!" 

Wiutt in u disphrnimt piittom aorw down >top oocJi t 

Deaciibn a fxi!! wny Hcrcw down atop each and H* 

admntiitrnii under hiifh pnamire work in Mpitary 

iihindiiiiK 

Wlint in 11 M;Jf iJoKinK "top oocltf 

What is a »tool RockF 

What is a >bful vnltoF 

What is a rcgulatoreloaot VBlvaf 
OMcrilw aomacloaat TalTDsliavfnyvHtiKrn'iruiuturatu 
mirnlato th» dcsront of tho ralvo tu give afler 

HiiKh ai*, 2ifi 

311 

316' 
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Clotett. 

What is tho bo»t incniu ordintrilmtin^ the water OTer 

tht *»jrf[w*»* "if o]fi-H*l bnauiat ... .., ... ,,. 

Whatii u Siiuji'a pattorn hiuitL^ 



IK 
17* 



Wliiit i" n bcIlowK rcffuIiUtw for elosrtsf 

^lint isnn oil n^ifutiitor for t^lowctsi' 

I><'ju^ribn n dinphrn^fni. clo*nt ralve and state what 
point sliiiiilil b(i ifunrdcd o^iinst whun j«1oMin)f 

rb'*" valvr« 
I)rx'.-ril><- II fiiWfl{ tbi' riniw* forrloxrl Tolvoi UakniK 
Dfiw WQuld you piijvi; or Uist the wat<j supply to a 

vh^attbMiiiV -, .. 
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TAOE 

DoKribe utitl givn a nJiotcJi irf a cloitrt whiiii will 
mumr for thr fnllowing wnrk : Aa tt rlcMUi UH'f al 
oloiet and suiutbl'; fee Uiruwinir d<iwD »l(>pit "l!j, S19 

•J'JO, Wl 

I>M(ih1>e Mkd g^m (Itctek of a urvAnt*' cIoBot fitted 
witli 11 viilvii Hiid n<uruli)t(ir ^Itt, Jtlt) 

D'vcniio « ■tmpti' w>nt. ixitiim iJowt '220 

DL-aorilic iliiitr nrUcn r.luwt 221 

fiwcrilic a pcdat Bctdun clciivt ititS 

Dotenlx; two wmitc prcvi-tijir vntrim for (ixinjc nniicT 
thii iviit of a ckMint, finrt that known lu the fAlllng 

pintiin kind . . ... 322 

Ht^wnd, tliikt known tw the lUnpbnunn nmntt' pr«- 
vimUT 222 

Wlutt ii> > Ix-forc luid oftnr fluah oluoct ttiln vraitUi 
prcrcnlcr , 813, 2*7 

WbU in tnoant by n wirM cloJct? 221 

GiVR u dr>iirin)f and duwriptvin of % olcHKt to vrntk a 
itprin^ liourii and ■priiiK' viiLvc 224 

Qivv n dnitrinu of ii nidi- oiiMwit c^mnV 225 

Oivo It drnniiii; of nn npri^rhl rlotu't vrank 220 

Ojvo a dmwintr of two tnuiki wirvd us frviu tliu lcv«r 
of « paa oliKrt 111 tho luifk crimk which aoCiut«ft Uio 
bull liivnr worldng iiliovc Kft 

Oivo n dmnriufT"' t«"» i-uppiT wiw locij; liulu, Uokfid 
tiifTcthiT nil in th<' itnuU miinnrT 184, 226 

Whutisn rod axiii dinxfaru t<i)rinKl>"nrd^ •.■ 22A 

What ia « ball levur, und how is thi' joiiit tit tbo 
M>ppw wir*bc«t miidp! ... 236 

What muteriolii wouJd you un* for hftppor or iMTaatt* 
olowrt whim fiiwl nbovt- a wiliiiK, m onlur to ui^cfl 
jromltlif joitiU? - 3J7 

Would ]rtiu Ax n i'IimcI wltlioiit fixing' h pri>]M!rty con- 
flCractMl trap below it r Ifin.whrf I&3 

DunfbO and giv« drawinn u ta Imv ^oti w<vuld pn>- 
pMo Mid (is a »iiil pipn to K««iv« n JeoiiinirH' or 
utticT uluMit, witii tnip Mid rioHi't in duh ]>ii>v«, 
HuMWurrmiHtt cut to U) bJuni into nimiiidprutiuu. 
Alao, iilMo end givcaeotioD of the diuwt iin a topa- 
ratc pioM of paper ... 2il, 22S 

How would yoii form o we<Tiin(r V^V^ from a uluwt 
•upply pipr to MUpplp a pltwct fcftfo Irap ... ... 2M 

How would yi>u olr-an it nUwel lia-iiii waic'h In furred 
will] lU'iiM' itniiiioiiiK, «tc 21S 

Whist in ihi- triiiin point to kot^) fai view when pro- 
ndinic thi- fliinhinK nrmnfriTnii-Tit of n fil»H.-tF ... S3D 

Giv« A i)(>vTipti'iti imd (in ilovn-tion i.f n h-ad Mrrice 
Inx with oiiind vjilrv miil luiul pi]i-' wikk^ivd nn, and 
n d«w!ripliiiu of miikiiit* Lliit miiiii- ... ... 220 

Hark uut a luittuni Ruitbljli! fur making lliv aUivu box tiV 

UoHTihc auil tnvr a dniwintt of u Tuund WM-viut* boi^ 
and how it in mudc 3110 

What i« a wcttptni! aitcr-fluili wrricv box? Giw a 
drawinjr and defltnptiun ; itlso «tai« how it ia made 33 D 

How would yuii diMiilvL' tlic fur or milts dojioNiUid la 
llii- pijMW ami sidiumf imrialu 

Oivu a drawinft and deamption uf u ruuiid valve; 
atate what it is iiwal for, and what part iirat gvta 
«ut of ordi.T, and how to put it in order 331 

Oiv<^ a drawing und doncriptjoiiof a *piitK valv», and 
tuitt what pointa gdt out of oiderHist, and hon to 
put. tluM in unlor. .Vlwi s[a.l« ihu adTiuiI»(fM "if tlia 
valvi! ovt-r thif niJUid vaivB ... ... ... 331 

Oive a drawiiiK and diw.riptiiju of a ebua viilYCi 
Statv what part firvt Rvts out of unlcr, and huw tu 
pntit rif(ht when <>ut of order ,,. SHI 

State what ta tho odvanta^ of th.) Idlo^ over and 
nhoviT tiiul of Ihi! ipriiig vnlvo, awl aUo that of the 
niund vnivi' ... 'I'M 

Wliat i.t ymir I'pinion upim thr iiualllim of ii spindle 
ralii' f HUU: what nrc^ llic looall hut itupurtuut 
point* to look after when Mlucting and &un|f Ibem 'i'i'i 
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Qi\e drawlogH of a alirirt frtniind in spindle valve; nlao 
uf u lonK ^muiiil in rqiindlc ralro BcrRWcd (or Lmn 
pi[>t- ; alnu (jf one fur ulati' or uvn ciKtetua, alao «f 
<ma with l<<tithcrt.>4 vain.- with fly nut and union ... 

What U a ciblvm valve well > 

Dewribo iiiid ^ve a jiluii «ir wvtion of n twin >«rvii'A 
Ikjx. till* Ixiltoiti of whidiiato la; loldend im to tJiii 
buttomuf a tnntiim 

Oivu a rou^h ciruwini; of a few watw warte prr- 
voDbrm, Miiiii' on the taf«ircutiul claju, and aoiue 
poiiitiv« 

How would you ooiiTwrt an ordinary inunil volvii with 
lerviiHi box amuii!»nieiita into a nnlirr waab] prp- 
voatcrF You shall nuil uw itnythiiiK hut auldr^, 
Uiiul.«uu astra efiiiidlc vatvcand ropper wire. Oivo 
dniwinif.,. ... ... ... ... ... ... 

Wliiit Biw air pipe wmili you fix im a M«vi(« bos, tho 
doMmpli>«b<>in^l^iu? 

DoBcribo F. J. Davitja' auhmprtpNl mntion waatn pnt> 
vvntiuft valve, uunmKinlykiiuwnBatlui"wit)it«Dot" 

valve mode VrJ. Ty'"^ ^ B<^" 

Di^-rilio P. J. "Dnvios* auction valw workiof; upon 
thti principle of the bov'a aiiakor 

DNwribo P.J. Duvieft' diaphra)^ andflnti* anekor 
valvo: alto Davim' domu aid eiippr^ thapvi ttuktrnatA 
plates bo atiawevna wnate pnivtntinff valvwa 

DnaoribceoaieuiiKlDandaftvr fluahoiatciniralvcii 2M. 216 

Dcnoribo a oloaet vnlve made to wcric in cocjuuctton 
witti a liphan and aervioe box wtwvcby you oarmoL 
g»t a lew qtutntity of watM- than that eontainnd 
willdn the box atoaeJioiNTratinm 2:iK, 2(T, 3S6 

What prt-<'flutioTi in m-eewmry for yoii to take when 
fixing' thi! down pipci to thit arm of tJii) biiain when 
worked in ominLx-liua with ^phou utraiiKcacnta F 34& 

What method do you know of to flujli cut a tiloaei 
trap without the water having to pawi through tho 
uliael baaiuF IM?, Sid 

How wuuld you vcmtiluta tho ountaitior of u pan 
olosetf 3*«.3M 

Deaoribe an Indium bber cone for making jobtn l« 
chwct baMna, and tho mode of maldnt.' thera good 
to the pipe aTid nttn of tho eloant bauin 

rViwrlbu and give aketcb of n cjatom well for firing 
doaet valvea in 

Show how yiiu wntcld fix a aervien box in an nnUnnrv 
lead mnivm irtth valve, air jiipc, hall lever, and 
wirbi^ all e>i<nptcto ... ,,. .., ... 

Oeierilia u ('<im|K>uiiJ levur ball valve ... 

DcMoribu nn autcdnatic tlualuiiff tank whieh may hn 
wnrki-d iiiuT |H-rw(«k. (iraoonwr, aiidnnii whii^h will 
M!\r\ uf itMilf wlti-n tlir inlet watvr ia ninninif at 
ihi.' sjuall nitc of one Hpot ptir nunuto ibZ, 3S4 

Deauribe uud illiutratc a plun^tor and eylinder water 
wTwte preventiii^f valv* 884 

What ia a uuhou autiuu wiwle prci-entinK valve, tho 
valvn of whidh it iu:tuM,t»<l by P. J . Daricn' ajutcm 
nf Boution 01 " waatt< not " prtociplea, and aa manu- 
faetiuvd by J . Tylor and Sana i Oivo a iltateh and 
XMutnl dweriptiuD III aame 266, 3M 

What !■ ufdnpln nrtioii waat« preventla^ otatom, Uui 
oiiilrt vnlve of which ia not selt-eloalng. Doaotiba 
one vrltli imperfect ball valve aTrsugtancnt, aUo one 
with BuitAhlo ball valve ... 

Deanribe and (tivc a aketnh of a thiuble valve waate 
prvToatin)! «iat«ni , 

Owcribe and illuMlrate a ikiulilp valve after fluah 
oiBtem, vi(., a ctaU.Tn which wilt irive one fituh 
when the wire is pulled, aud auothor whim U la lot 
(w aai, 362 

DetcribeaGneal aDddmmai'.doiihln wontii preventing 
etstem*; iSveaeeUon, pUmaod olovmtioa 2S3 
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EXAMINATION QUESTIONS. 



Hoir «rauld }^aii llx a vrMte wttrpnting dsteraon 

tir«i'ki't«, the oloHetbeiDif only ftfc. fiiii, InlrMiriitF 
Wuuld yuu fii itA top nil ttL'sin*! <'>iilin.^> If nc, 
tu what adTOUtOKi^, luiJ wlial wUI bo tlio dle- 

Andwer: Thy irUtem lining k<'|>t ii(i will gw 
mare toreo to the wntcr Biipply to lutsn. wliirh, for 
ao BmaU u hd)fht, is lianortsnc. Tho diKailvRnto^ 
la that tlie etsUtni inuAL be tnhon dorn fcirrrpniiing 
tlie WU vulvB*, lea., whi'u rcijuiMil. 
Wbut is Ci)iiiin'^i*i! lii^'h prumiLru uir cbfuuWi' wMto 

pTvivrnfJT •fTvli-f Uix mil! valwi? ... .,. ... Mi 

Dtsmytiho and iiivo tt Ak<>t<'hof nvwtdjmvonto'Mrrloe 

bnt for Ailu)f in vlsUims MS 

Whnl u ■ pliuiffcr anil sipliciti WMto pravwtterf Gira 

B tikoUli anil rloscriutiDii 266 

'Wliftt u a troutfli oTakocit w)ut« i^rvvmbirP SlIT 

What i» niviwt bjr ooinpoiiiid iiijilioiiJi lurttug a* wntor 

TtJvM? 2C7 

Whf docs lead pipe become biiggrd nliDii (ixnl itpnn 

wnlliP 307 

H<nr vould joa lU nnd protect a Iiat nrater nlpo If jk 

puflod tlirau)fh A ynni, or otlicr oxpo»od puoDsP ... 241* 

How WDiild \uii jimU-i't a |iipv n)<)Uiut fniiitf ... 30* 

Wbal U )n«imt hy nn nir iFntnr wiii<tr> ji tvw M it a r, 
Mid ontomBtid fluahinjr tank!' |r. J. Vaviw' 

tntwition) 188.3011 

DoBoribo what ta a wiute chcckhig box witliont riilvoa 

for wiuU) prevviitlDff purpoara id-l 

What ia a luufflo for tno ipvut of n boll wok vt ball 

valw"? ... 3** 

Whnt aro Uip mint rpbitiny to ihn mrnintmifuiti'in 

Jiipo not forlTi ill tbn Water nomprmiiw' Art nf Ii7l 170 
Wluic ia meant I'j n cuminTini ration piiw wlicn 

■punkiatr of walor oampuaica' ruloc !' 3T0 

Wliul nliudil a jiu.. Jiu., iLn., I^lo. Ic-'ul moAa pipu 
wi-ijtli jwr yiiril t" bu ivicioriiiiig Irt tlio Mrtf^iipolw 

WnWrAct of 1871? 27l' 

rtliiiri flttiiiir ui.'w wilier pijiM tn a riiw of vllliw, 
utiiit^rtliu WnU.T.\ctJiuwy joii flttlK>W"inimiiii<'i4i.iiin 
|il[N.' to BUiiply muro thiaii one hounr without tlto 

•auolion 01 lliu wator oompaD}'? 3TD 

Wllatts uei>rvw f^rrulo? £70 

Wiiat matoriat must the oxtcni&l npd be for niippljr- 

in^ wat4T luiior tbo Uotrojwliii Wntor Atrt of I N ' 1 f 

Whst depth wonld yoii lay a lead pine ii)ti> the 

ground to be ocit uf thi^ way of frost asa to complj 

wJtUtiieriilQvuf lUtiWuhTAotuf 1871!' 372 

Wliut in tli« bvHl Kind 'if ntoji fock fur rnnln pipw 
vfhore the friction of wat*r Wto bo rodiintal a^miinh 

' anwmwiiitiitf iilO. ail, 213, 271 

How wuuld ,vou arrange tliewa«t« pipn of a rlii|«ni ? 'ill 
Wliut i.-Ub.-ruii are allowed ooMirdJnx to the Wflt«r Aot 

of i&:i 



How wiiuld y>iu urraii^' drnw oil pipin tu ftupply 
Itaf Stiitcniwn <if [■i[ii.'» rind tilio« of cockx tor 



271 



hoitd*ot vator frurn .".rt'tn lOdft. 371. Wfi 

What olaai uf cooks nuiy yoii HUP in pnTinrytiim with 
aland poal to bo in coiifurmjty wii)i tli'' Watur Aoc 
i)fl87lF... 272 

Hunr wifuld yuu supply a bullcr, nDt-'t cli^^cl, or 
urinal with iMinijianK.w' wiiUt ftworili'ijc tii th* Aftt 
oflBTI? 272 

Udw muHt a water closet and alao a urinal K> mipptitd 
with waUir aooordln^r toitbo Water Act oF IHTlP.,. 272 

How ore the waatv pdpea to bo (Kiiirirunlcil t'l bn.tli«, 
and may you httrc aa ovurAuw pIjK' fiviu a bato 
auooidingto the W»l«r Ant of ISJiF .. 273 

Oaii you aoMrdbie to the Wutia- AM nf IK7I altnf 
vra'ti-rtittiug* vcYthout girinCT th* nt«r mmpnny 
HutiLwUiotwofl' 273 

What alls' nviTflnir j^jm wfinld ynu fin V> a RiatfTn 



iU 



TAOX 

Katrfng n |in. main pip«. and havhi^ a h«Ad of 
wnt^r lUOfl., lilt' wiuCujuiH- 111 b<i(i(i>d without fall F t'i 
An." wnli!!' tVimpimi'* cunipi'lltii! to pvc a iiinnloiit 

Nitpplr of n'lklcr; If m>, iiiiili*r what ninditi«>tui f 37lt, 2'^, 

280 
Are watrr i'r>in|i»niF* cumix-Uiil la ■npptj' wiitiTT for 

dumi-itii.' purjuiwii; if iK),ui>drT what uioditinM? -74, !$0 
Can tiiMuutin.'tim.'r« lUnuanii u <<ii[iiili- «( watrr fitim 
wnlvr njiiipaniai . U hi, undiT wbut rrntrirtiotutp 
How wuulil y<iu t-uiiipf! th<i walur (<onipaiiT of yoiir 

diattiut to &K n &tc ptuK :iciu' yunr tuaiiufai.-tory f. . . 
Can hoiUM- ciw-ntTs conipt-'l water <<ompDbK'> to lay 

down H ocMiimuniulion pipi' 1o Iioiwri of limits 

value; and iiiii tli« liuuauboldi-r puivtiMe anah 

jipea nfU^rwiudaE 27*, 274 

Havt- the iuhabitiinta of proprriy power toUy wTricxt 

plpi» tu Jwt.'Uiii)r hauKv frtini watt-r cumiKtaica* 

jiijHW ; if mj, under what rtwtriftianDE' 

Can propnetors ol rtiymi.'a pdpM reonove auu from 

wuter eompauitvt' iuuIiih!' _ 

Cm a houav (iniLi?r hrvak up Uie utruet or road fin- tiw 

putpoaeaof lajiim: pipea, if ao, luider wliai fie> 

BtrioiioaaP 

Cxn Iho wftt«t ooinpaiiy cooipo! a ooiuiuucr to fto- 

vidp cisteinutgo ? 
Chii a oonflimipr }» ruimpL'Ikyl In npair tdstmia and 

fitting; if to. under tvliitt dauaca of tha water 

roiDpaiilM* Water Auiat 

Uar wator cumpanlea repair oivtoma or flCtlngB and 

vLarifo OWUUT9 wilh lliv i^Mta tbsTwif ! ... 270, \ 
Clin water workii' H>rva.iilK ocilitt pMmilM li> inalMot-: 

if xn, at wluit timra ^ 'i}li, M ^ 

How arc wnter oampanlcw' ntea adjuated, and by 

whom i)cttl)?df 

liow may you dii'ijoiitinuo the u«o of water works* 

vraicrso as to bv h'trally I'xnopt fiuiu wutor rate* 

(nvii llic tiiiii* iif tht- Oi"i'-i'"t.Miiij»mn' Y 
How nan y-on oblftin a nopy of iMiy Spcoial Aflt 

l'>iii;ini^ t<) H wiit«r coui|<aiiy f 

^V1lllt an.' liii- riirbniii>iit4M'y piuvinmu for a nonatant 

Hiii'ijly ut wiiT'.r itudi-r the wuKr worlin" ridcn? 
Shotud wat«r coiupiuiim ktwp uiapt of ihiHr pipes; if 

wt, VHU i\w ^lubliu liuvv nuwdt to tbiiiti frMin tuov la 

time b]r penDM intuwttad in tbo wintp ^ 

8tipp(w you nqiiin putionlnra of dinLrint wat«r 

mains, now onn you l^l1yubt«iii *aohf ... 
How would Ton proeeed tu enforce tlko prariidaDS ol 

any Aot of Parlistnaat pclatinK to water cowpaiucaP 
(}ftn pni-i*h oflii'itn with ■xin.x'nt of VDaCry T«(]niri; a | 

houiui ownnr til pnjcur* a pniju^ lupplv of water ' 

furanyhoUM' ' 2S0. JM. 301 

CTilh ;i |>f<rMin dfinn,nd a auitply nf wnlirr frum a watu 

i-^ompaiiy i<jT n home, ua.rriaKi^, and narii Uko 

IiiiqH>««! 

llun oiiii yi>ti dimiund a ■apply of Water by motmf 
What iHiwuTs hnvp thi> water rompuny to «nt oB 

wiitif fnim pmmiis™? 

Aiv Tlir'Tc a.ny ^leiinlciea for nxUiwiiin or alteration of 

wnhT fltliiiifs without noti™ wbcm tiupidiiil by 

waicr compaiuM ? 

Can yea douiand • tnipply of water from w«t«' 

com|MniM OQ Sunday*.* 
Can a mlw oompiuiy nnfonw a eonatast aupply upoti 

thtdrflODaiiniers!' 

What xn tib.e proviaions of walcr onmpanicB fnr 

RupplyiiiK euurta and poiwticun with watvr f ... 281 

Hay wator compauira nialio proviuon* for MKulalli^ 

Ui«irwnt4ir*upply; if ao, ondtpr what regnlattonaf 283 

How am wnlor cntnimniiw' rulin tnads law I 2M 

Whnn thn water fittmHo arc not in aooonUnci- witb J 

wiitiir oampniiica* ndiw. cou tho «aid fitting (■< | 

ualtoda imimnoo, andawncrl>i:niadeto>l|i.Tnaairf ISf 
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Ik thn inoDxaiag tnmtnt UahU far the (iRjinont 
at buck WKtcr rntM onleEB ho ngrcen to do w>? 



DPVlnatf*. 
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Can rntrjr c>r kwol btMirdji iu certaia 
bouM ownon t« dnlit into iH>«-cn? .. 

Unjr ft row of IMium be dniuud witfa one miiin drtia 
pipa Into K lewM-!' If m, uhiIit whal pnirWoiuiF 

May » liouBE V buiil within a kjvn williiiiit «lriiiiin)ri! 
and wnUtT uIuhhUi r Ml, 

Bufomt twgfauiiiiK U> opsn Kroniul fur In.vinK tlrAiiu 
■nd plpea in dinrict hnving vMtry i>r iVxiiil twurdu, 
am yuu oompL'Led to lojjjw t>Iiiii uud givo uuUutu 
tbereofi' 

C«a u liiru«i> uwwr i-laiiii ui dnim iiilo ■uwt-nt luiilor 
the Uiitru]H>lJt4ui Bnunl ur auy vv-atir ur ilinUiul 
bo^rfC 

Ha*B tha Mutropoliton Board or Vintty or dlirtiict 
Ixinnl {Mvor tn hrsn^^ti hoiue dniiui Into the Mwor 
ul Lhe ei.p«<u>« uf tin liouau uwuen i 

Oui a vcnlnr or LUfelrJct ttoanl »frree with houae owitur 
U> aako buusci iItuuu at tlic cipokM of tku lichUae 
»vni«rr ... 

Cab TMtTiM a.nil lUAtrirt bauds anthortw inapeotion 
of hauao drain, privity, nnd oneapoolaf 

Ato Qiere any pennlciN for altering or makiiiifr n«w 
dmliM which oro not in strli^ aoourdaucc wiUt tliu 
VMDriea' fli btranl of wurlu' mbn? 

In vHNO (if on (tlfiitiMVo diUih, dnuii, mid nuili liku, 
wliAl Kriuld voti do to fcM, ttM< Ditnii- nxiLifivd? 

Can hoiiiiii owngm Iv ninilii tn k(t«|i noiirta uuA 
pvwuKva proiwrlj: ]m^■^'<l aiiri limiiifd t II m, what 
la tho proper inrthoil for pjifun jrijir tliirm Ui ilrxiuf 

&uppMw foaomnnldnxa ucirdrniij aud tin; iiponiiig 
Ul the (uod ia not mJod in dtiriuii; the ui^clit liuiu, 
what provUiiiiM aiv iiMoauir}- to W iiuulu luxonljag 
to Aot of Farlinmcnt ? 

What ia a dntin witliin thw nicomng of tto Aot of 
Parllainent? 

Uiui Dolioo be giveii to vcntry or loi^ \3ttaxi bofore 
t»«aohiiiKdr^uiato aowonF 

Om 0»«^HMla ho uaod within tli<' dixU-Jiil of iW 

Mrtropolia (or dniika^ ; if ao, »nd«T what o^n- 

ditiuiLHf . ... 

What jirovialana ara neomwary for opculag a new ouw 

haiUH in llieMotropoUaf 

What pmviaioiLt aro aunvaaary bofon- a uow ala uglitcf^ 

bonao can ho opcmtdF 

WhM is a tmiMBOo f 

Wliat Und of trap wnnid yon flx for ■ Rbihte mull)' 

Give uliHrh 

Oin- plan of how yon would drain a ftnlilfi witli four 

KlAUaaiiil oijc I0C1M1 bm 

What kind iif ithiiiuicl or iioiidiiit (rutl<*ring' would f nu 

mw for rtnblft stjdU^ CIirf'«ki'li;h ., 

Whal clan uf [in^T^iicnr wnuUl yim iian fur iita1ili«y .. 
How would y»ti (iiiJiiIy .1 aUibln i>E:lII tritii wnt^r f ... 
f I<iw viiiild ytu uijijily the nWtilc wilh WMM', the tap 

to bo tippruriUi ibu twcLiof thcbor^cv! 

What L* a «o<iduaan')) xilf water- nufplyuif bruah?,.. 
Cwcribo tlio bcMt olam 1^ ftuUy gmtiiig yoii know for 

aarriap WBahi)i;r taUn 

DiMarib* Nomo kiii<I of iiui'k wnUr-hi'iilitift lunuitp'- 

ment, mutable f<ir hcntiiiic from a pint ta a i,iU1[)h 3I7i 
now wnold rou drnui n cow ulicdf Givu aktieh 

■howtu;} bmlaof nvws, and ciuumot with KuUcya.,. 
What ohould be the tat« of n cow hoiiae for ftro oowaF 
How abould n oow houae ur xiaUo he vantiUfed.? ... 
What ruloi or Acta of riuliouuint ai« thetn wftii 

reopvct 1*1 till' wnlw mipply U> a now nhiil ?. , . 
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What ia the b««t mMaa of promtiii^ tbe draiua 
bcoaniinn' hliw-lnid up ill niw uiMr? ... 

filaiurhtor \\;um-' drainasw. Jl'iw in iho Uood diNpnaod 
(if^ I« it allowed tn now nwaj- into the anwnr ... 

Wluit kind of pann^r ia nanl in alau^htcr faocMca? .., 

TliK' wiwIiinR tnira luoallr havo waahora and plnpi 
foe Rovonuns tac onda of ibo wnate piptai but what 
ia reftoiBHiandiftd by Mr. P. J. Dariaa Mpaciiillv for 
alaii^tarhouaa WDdf 

Suppuaa you aro aaked t^i vnntilitt'i a ■tnhlo 16ft. 
^uOTV, what ataa ntitilutinir pipe M'ould you uao 
under iirlinary flirriunntiLimvi f JI20, 321 

How many lin. pipe* ara c<qunl to 0110 2in. p!|>L- in 

anuii' 

TbiH ia a iiucattira whieh 1 fnijiuntly giro to 
youug uliunlHim, niut I niui mfaly aajr that aiz out 
Drvry eiKht, if anawenxl dirert, will name wronglf ; 
tltu miHwcr umallj' ia. two Hn.pipwntut equal one 
Jin. Tbe boat method t» illuatratc the aaawer ia to 
draw a u!p<i lin. HiDArc, then a pipo 2in. iquWV, 
and dlviJc Um 2iu. in two portA, fhua, 
this iUiwtxaUv thn imiwxr. 
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Dtwrilo how yniL would vnntihite 11 nbnble, and ahw n 
■nioltiii^ n-im, vhIi l.>ft. miuaiv, tliu aluble to bo 
ir9ntilHt<.-d wtUi a bonnet in theteillnf;: thoamokint; 
moin tu hnvu Ojl' imtlrt to fgo into tho ehinitiey. 
Give dniwiujfH ntuiwiiiv tliu pijHai in Mich caw 

Wluil is n aburidau's I'rinciplo Veuliletor, and whera 
iflituivdV 

Whiit in an Ametl'* Vcnliktor, aud how i« il iiuxl ?.. , 

What i« tho bi-at method of stoppiug a drnln pip<i fur 
t««tiiit.' thi> tiuundiieHS lit drain tf 

tf vou wen' ilrtiiiibiit '"t" a <'c»im:ioI huviui? am over- 
lluw, n-uuld you lii rnur inb^t pipe above the level 
ot till- ovi'.rflnw, or huw^ 

WlMt moiuia do yuu know nhrieby you could tt^ll 
when ai-cHnpuoI id full withukit luukiiifff ... 

What Mine nhoiild n cnupocil )k> tix n Rix-rooniiid lieiuc 
nceonliiuc to r. J. Daviet' woi-kl' 

Utwnib:' tlie IwaC Tmitliiid of (yung iron aiiil pipu, 
Ipve nimu cif iiMn ]<ipi% (ilium of joint, and hiiw juu 
would nupiHirt tlm luunii; timi Kii-v idu-tih of nanio 
with ono Mnd at bottum, ono length, one «ot-u<f, 
one num) le^^ctli, one biaiioh, aad one more Ictigth 

What 1> tha beat nMtliod of luakinfc a lead trap good 
to a east imn aoQ pipe>, tho imp to ho an ordinarjr 
slowt Icfld o-trap, and the inin pipo to he atotit 
■treet water pipe of the ordinnE^ puttoni, but 
nuuiin^ vettieidly up the dde of a boniie, and from 
top 10 botiura ? 

VTiyit in pirtioiitai' mint yim fpianl njtniiut when 
Hxinit iron for rontilBtion ptpon^ 

Wlut muid Fon ffujitd aipuoat whan flxinic fradi air 
inlrtM beaidoa the cmla of buck draugbta, and ia 
ndcrtbMlhojrsannct Ketont of orderf ... 

Suiipuae yon htv« on the Hwond flour one Uvalory 
tMmw^ Qjuj batha one bonaonaid'a aiuk, and a lioppcc 
head on ths Knt floor, would you take all UMa 
WM<t4M iDti> the hupp<r hirful. or would j'ou utrry any 
of lh«(te down III tiiti ^'uily trap r If so, whiuhpipel'' 

A wibat« and everflnw pipo from u lavatory ba«in on 
lh«t llonr ntakm a ipir)r!iuK nuihi- when emptjrin^- 
Whit in thncasM)!' 

What Hi»> wacte pipe U noeeaaonr (aeouiding to P. J. 
Davlua' Standard^ lYaDtieal Huablng) for n bath 
wsalc wboae fall la twelve feet f 



330 



323 



3il 



m 
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EXAMINATION QUESTIONS. 




Wribe (rat b lew fqionifiratiniui for tlw dnitingti of n 
turn, 1 monsi'Oii, n viiln, cottuv, mid »tnble, to 
Inijiide Mca»nti>f, pirm luj-or, atam tr»p, dr«in and 
M)U|iip(>ii.-utJlu.tJiMi(fi)r Uicru dminuBC, iilsufnrpi'.i*- 
pool work). Hitilu. iriJlj tnipa, Ii-iul wiil injww, tm|iji, 
cluaetd, oiatcniii, -wanti-n, liuthB, wmli hmiiii". liiiiiiHry 
HUppliati of water, IjuIJit'k puntry- ajnkn. wiuitr {irc- 
VDDtcn, nuiJ. in fuot, cpccif; tLcvKok ot tlic siuuEoiy 
wotb Huithbjp {or tliv before -mc-titioiuxl plnocB. Baj* 
the nuuuiuu lo lim-i' ion roumn : (nrra for 30 ooyrwi, 
COplga, 20 huraiv : niid a 30-iuuiiumI boiac, linrin^ 
pomp wnter mid [:la9ii!la un j^TOiuid aiid nlwt or linl 
Hoot, oodi biutdinK Ui tutri.- iu own upci'iti'mi- 
tioa a32to-32T 

WhattrUJ kill t)to wont ef oil of |>«{)pcimunt-P 

On pnijw 373 you ate told hriw to tartB drniinrith 
ulutmii'iiU. &e,, uuil ua ui£ iif pD[ipfrimut ini likrly tn 
Uir.'unji' tliM jirtici* of uw. it may Im wuLl f«r ynu tii 
kiiciw wbat will iiiJimtLTMt Hie nrxiut uf llir r«iinii ; 
chluridf vt liinc wLU uhbwit j-var porpwro. which 
iimv be taixrd wiUi w>t«r, and tbnjwu down thv 
piji or (itliprwitK.-, 

^^'vr Ittimdry wort ft* nrat Vol.} 



Lead Light Glazing. 

ffivoAKlkntBbaudilMoriptioTiof tti« method of utartinp 

ftM]tuirt* Inndli^ht, Hliuwiiifrone HldDUid end talme 

Mt; iklim two row* of nqiiurw or wltb ImiU ... 3(^3 

Wh«ti«a Indkiiior ludukinf 293 

, What ifl B wttintr kniicP £64 

How in window lead mftd«f SI 

Givi> B iTfiM Motion of a picoe of window load sbout 

fill! niw 2M 

What ii ■ (TMm rtittinK KoiifTt- (Jim drawioc ... 23'> 
How sill buiiLi OT Lit> put mi f 
Suppoeajrourlifrlit utwiiia'*lioii and narrow for tho 

apt-iitt]fr, how would you f^l uvirr thtt diHiDuIty? ... 20T 

Kow would yi-iu ««miint ft Wd lit'ht ■ 2S6 

aiipjKiao yinir load liirlil to lie iiublc luii !iiri,i' fur Oil- 

nponini?. hnw wnuld you rhI uvur tlii- dUBfruUy f ... 297 
TVhnl. riili*» nrr tln-rt- to bo oliK-rvtO Ui ilif wurkinir nf 

the lend work in k<od Li;.'lit filaiemg bo as tu nmku a 

uwdfiuiahf 29S 

WTiiuli BM tho three fmuUmmtal oo]oiir< i>j^ in 

stAiiiod glniM F 298 

What ia JMit. ini<tii.l t{1iuui.-> 399 

Wh«tbriiwh<iiirliw«P ... iW 

Cnn cntbcdral, or thoTniiftb kind of (rlaMbcmiidn tn 

uiiy Bhndt.-? 598 

Wlintpowdiiirily iathore Bbont Arcutnrinc pill**? ... 200 
Striko out a trtiv Inxongo luuwrding to f. J. Duviw' 

^■tem 3M 



run 

Do you know uiylliing of Qoomoti? f 1i »o, ntriko 
uul iwu vr tluvc (^ooinotriooljtattcmi for oxbittituifc 
lent! li^lit irlaioDfC III ithnp window* ... ... ... 800 

Fintly, Acriko out n pattvm dinwing n N^uBni within 
BloX[-ng<> 299 

Seromliy, «1rik<' out n pnttwo idiuwinit ■ •jitiu* uvl 
circl« dciritrn. whii^h in done by strikio); ■ cnn^ 
alioiit a aquArf : ncxtatriko a Mnmro about a dnfe. 
Fc.r fi.tintr t.lio Ii>™.l» ilividt-- tui> intiiT Hpuro fc/ 
druwiii/ lin™ friun conuT U> eunicr. Bud dirtdo tha' 
nidpH ill hiUvivi. 'Hill {[Itiw fur \^ir eirrlotii bain' 
finir piwwt _ 

Strike uut n dcri^n with onn oqniliitnral trijuigie 
withlu a circle, ilIho with on *H|uiiittcrml triwifritr 
witliout auMlir. wliicli iadonc by fint •frihin^tho 
I'iri'lti, t)ir« utrikn nn innmtK^ oijailntMiil triBikfls 
wiUiin till- c'ln;)'-. From tho puliiLM iif lit* fa« 
nrrilimi triiitiH'li' iw (yiitiTt. kil(1 wit.li Ilin nidina 
of tho iiidcw, Rtriki- nnn i-utLiii(C t-'wb i)Uiiir, from 
wltich dmw rijflit liuw tutting tbo iwinlH of tho 
trinnKlt'i wliioh will fonn n txiimiflf- Hliuot tho 
(pvfin oiri^lr, imd c^rtaplt-l"? tlii- fiffiire 

St.rikn II diwifrn (or n 1<-iid li^'ht winddv. the slsu td 
whicih Ik 1ft. Vin. by I ft. (iiri. NolMog but tri- 
niiKiibir [Nincn iirv to \»- air\\ iii tlLLi U)t;ht 

Stn'ko fliit Ik dnmtn> for n l<.iid lifilit wiiidow 1ft. Sia. 
by 1ft. 3ra., tha punw cm tho iimidc work to Im>o( 
tho diiunond puttom. brit iint ncmwurily tnie, tho 
ci«t<imid piLiu-iit'i V Iriaiinrli'n . . * ., ... 301 

Strikn out n li^»jl>tii;1it wiTidow hnviiig hcxngODnl 
pimiii fiiT till' tiintT piii-t (if Ihi.' work SOI 

KTiikii up llic i-xtirraid puna of tliu UKht llg. 700, 
with floitAblc ports of thti hwMwurial p«nw 

UkU a drawing* of ft OMmebrioaJ Afdgn for iMd- 
light., iih(iwiii(r<-'very joint sod Itad : tlM< dmiffn ta 
Iw coiiiiioiuhI of rij^ht URt* and cun-ca with a cincto 
in the c»ntiT>. Th'i> puMi-n f> Iw of n»uUr ahnpe 

Set out ft quArry liifhl nirciiW tup winamTi oljio Itt. 
tin. by 1ft. lOiii,, witliuul u burdcT (which mfty bo 
ftddnl). 1 rc(]iiiru 4 puiim fiiini thit iipeiX of the ftmh 
to th« holtjrtn of window, iind 6 pn.Ttv* wida; wliat 
will bo tho fam of tho piiuM, ailer allowluK for 
the iMidAl' 

Sul out a eliiiirh window havinir dtiuumid paae* with 
oniami.'iitAl t«p 

Oivu u fvw (ijtnniplcii of fretwork uid bordat* >.. 

Show A Inad ltKhCiu!r<«n m 

SQiow 11 Ituid iirrbt winiltiw blind • 

8liaw H nindow Rtnxivl wilb InpeniJdal-HlinptKllillim 

8liaw wmc Minnll I'limiTr piix<a ... 

Sliuw s few cKa-mjilpft of oniuonntal fretwork l«iid- 
UfthtgUBnK ■- 

Sliow & pcomi'triiol end onuimentalfn'twnT* window, 
ono with roimd to|ui lutd oiw wllJi Kiiiaro top with 
boiden *M 
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PLAN FOR FOREMAN'S TIME 
WEEKLY ACCOUNT OF MEN'S TIME . 

Where at ? Gejunl W. H. Smith. Wimhhtha Park. 
For Week ending- Svi'tanUr 23ri/. 1883. 

p. J. DAVIES' WORKMEN'S TI 

Foreman, CkurUs .hmix. (TUf <iJihr^ sh-ml^t tir iiiritm liiTf.) 


UOOUT HALF' BIZ E. 




: SHEET. 

AND MATERIALS. 

ME SHEET. 


NAMES. 


S. 'j H. 


T. 


ff. T. 


F. 


%!al 


AMOUtJT. 


HOW £MPLOV£D. 


JoAn FiHtAf 
Bnttlayer. 


4 

3 
6 

a 

4 


9 

a 
fi 

9 
9 
8 


9 
B 


9 
9 


7 
9 




e 

9 

8 


7 
9 

D 
9 


4a 


.1 

It 




13 


li 
1 


Buildt-y OanUn Wail 
(WW A>i Knv (Afff], 


JTi.'liam SmilM, 
ttriekUtirr, 


! w 




17 
1? 


AilHf'njI T<>l«»/ hiKk of AoKM HMf 
ZImiMiu^ C^imuri) [trt tii* (tM*fA«rf) 


fFailrr fcnf*, 
Ftailtrrr. 


43 

an 


D 


3 
6 


Haom ir HaII [tee Cimt ihnt). 




9 




9 


ait mj for Flumben. 


ffearp fTiUan, 
Cwpmtrr, 


' 


S 


50 


9 




u 


Q 




OarptTiUr. 


9 


9 
9 

le 
« 

9 


4fii 

60 

44 

43 







11 


I0> 


Mahng Jfiw Stat) inrmli^ 


M 


Cai'fjmiT, 
F^il tvo sun atrpaOm onJV Mandag. 


S 


i 



10 

8 
S 



» 


B 


9 

10 

8 

9 
8 


a 




IT 


H 


fiixHf Jivtrt .iiul Ss$Aa. 




William ffW((T». 


10 

8 
8 

it 

g 

s 


10 

a 

9 

9 

9 

a 


LQ 

10 


3 


C 


S 


Rpiitg Irm iMiWiiy. mf*» 


P. Witim, 
PUmimr. 






s 

7 
10 


>istay Stit-pijua itiul T^pt t* Btuk 
Staireau Clotrti. 


B. Batlim. 
PbiMitr. 


iMd lajfiitg on Ren/. 


T, JorJtm, 
PlwitWr, 


10 




Liuinf SuiJit »ni CitUm*. 


Sridilaym' LmboartT*, 
J. ^rim. 

J. Smili. 


4 

s 


D 
9 


9 

9 


47 






fi 

7 


8* 


AlCmditf on finclf^m and 
Sudtinf SricJU, 


H 

1 


Jlakiiig up XvTUr and tupptginf 
BntJkUi'tt**. 


PUttrrtn' Laiottrtr*, 
IF. /. J«w.. 

DitJk 7W/. 


5 


9 


6_ 
9 


9_ 
9 


9 
9 


0_ 
9 


Ml 


«4 




AlltnJing mi PUtttrtr. 




7 


1 


MMnp l-uily m»d CMnt Sitf. 


VJt^la THrJte, 
O^vryt John*, 


it 

4 

6 


B 

8_ 
8 

10 
10 


9 
8 

H 

10 
10 


8 

a 

Iffi 


8* 


9 

«4 


19 


J 




7 

a 

7 


7 


Atlfiiiino ra fi. S»-tim, HmaVf-. 


44 


7 


Aifmil'tf OH Jatia, Pimrnbrr. 


8 |h 
10 10 


r 




8 




Altantiny tm ll'tUtH, Flmul»r. 


Carpmlrn' Ltibnurm, 

J. l^ftM. 

ir. Mmd. 


■IS 


s 


Auitling ttUA StuNe Jout, ^. 


10 1 10 


.11 


9 




£ 


iZ 


6 


10 


N.B.— This Tima Sheet musl not be 
torn, Put tha Matorialson tho 

other uitle. 
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B 


B 


B 
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lObOUT HALF B 12 E. 



PLAN FOR A TIME SHEET, 

To be given up on Friday Evening or first thing Saiurday Morning. 

U'tiU ptklnlx in Ink at italtri hvrr uml )xk«> itn iinl linr ni <iili iliUTImn Sheat, which mint Iv m 1*1'.' ti|' mil k«i>' reviy tci liaptMoa 
nnltliliiuL-ach munJai;, Somoneyor viJt!ti umlurin) jirTltiice Mill tie jiani unliiMtlw mil Uiu m lu tx:l»M- irc »[rml) ixaniiitnl null 

Writo Namo mid Trade on thia line, Thorniu Jordan, Plwmhtr, 
Writ* your Address on tliis line, 81, Old Lane, HatmwrjmiUJi. 
P. J. DAVIES' Workman's Time 8!ieet for tha Wt.ek endins S^tmii'/r 28, 1888. 



WHERE AT. 



Hinufpli wrlt*"lnwn thv ■iT»rr(p<tl'>n "f Wj*,k clonic inwiIi 1^*7 p i«^^1 i^ll.liln iJif &{iAn4 for ie%ch <l»j, 
uid Uia time Uksn <id KACU Jub In Ibu lluuri' coluDUi. 



■b W.U.Smifh. 



/KHw. 



I 



J5i«ff. 



I 



/>i<(o, 



/)(tto. 



I 



Ditto. 



To niriituriwf Ij^ut /or larfff Tank in Turret; abatbtCUtera on third ftoor; 
.r/*) llir Cittern on ymuntl fi/mr ; til*i> far th* tiKu fitiitrr'* I'tintnf SinH ; 
aluojiir lite two Huiufwaid/t t^itilu, ; and tiUu /ur thf. Wiithvuj'Mp Sink in 



To makinij Ptimi: Platform far unroUiny the sfwet iMid/or Cittern*. 

To twttinif out and taHii'j up into tAe turret the Li-ad for lininif iarye Tank. 

To vnriiUiitij, fhij'i'iiui imt Lewi, and turning up the Ucv xiiUaJoT Inrgr Tonk. 



To putting J,ead iatfr Imije Tank in Turret, milin^ tmd prrparin^ stime for 

siAderimj. 

To ahaiing Ltad and toUtrrintj tiji lanfn Tank, S7/(. run of mdilrriHtf. 



To enttimt out L^ail for Cisiem on flruu-mt jla'ir and ttikinn mw/ to Ci*t^r». 
To fUUin;} out fj-nd f»r liulffr'n I'liiilr;/ Sinhi, and Vikiny unmr to StHla. 
To i^atiiiff oM l^ad for Uouamnaid'i Sinfa mid takxtut Kune (« Plmnber't Shop. 



Tv titling two liiitier't Pnntn/ Sinla. 24ft. nftoldering. 
To lining tiiv* IJomemaid'a SiiUa. 



To euttijuf out Iittidfor Cifttm on ihinl ftoor n«f//;rl(»«/jjwiiwiy>(«(T«tint. 

To j\afi}d>m out Lead ojid Uniiui fHstertt im third fimr, mtd toldering up j 
aaaie, 3f)fl. of mthlfrinff. 



H 



4 

a 

8 



On tbBotbeiild*«MliUii XlvcrUlittlliflrUktn c.ul<<Traga^r«a,UflU>«1'lttiUM«henT««lTKlflti«tiinM), ■> , • n _ I ini 
BTid wlioro foi ur troiu. U .cBffoliiinK. ■Uf.. IkH*™, oop4fctop«MM»ol«. c«im«, far. Ins IibI or ||)Ial HOIirS ' 'it)i 
luixl. niBti! for liciw lurattciiiiilujnJ. anea lai«n oularialufninl. 1 ' 
I 



INDEX. 



£3r AllnDmbmnior to Uie puIiik aiwpt ■hm It la itlttliKily trrlnlal " DsnfB." tUnj of Ihp tltla In tlii* Inilei Hill be tanaH neiln 
Lht anUoirj Ii««illiit(i> tmt iiiuir uhIiIm nm klio uiulo In thli ln<loi Hlitcli tinve beon taken fnnD tb* mlitillr ni oilier ikiiIIoim of lire |Mngn)ihi 
U> nra s mu Itliil loltjr of IuukIIiiei : luch will bn nntinnil by k lur thui ' liclorg tlir |asu nKitnci. uiil mben Uie \tula n-fen tatUatlMiantaalv, 
Ihara lAll b« t»ii itara bcfo» the fa.gi ngaitt Uiiu ". 



fAUK 

ACIDS and lend '22 

Acl'l (or liiftd bnminff "M, •SO 

Aoidregiilntnr (ni; Iy<iiil BtUItin^) 74 

A«U of rAiHiunimt I waturworlu) 273 

Ano-hTdrio blnivpip)! *SS, *M 

AlUaUvA dluilinijrni iiint«ni ralrm 251 

Aftofluah double noting; vaotc pnrenlaia 2&B 

Aft«rfUuli*«rvivo box, wcXrpiii)^ 230 

AfMrilnah iwrviw box wuojiing utjM **230 

Aftaffluib Butouiml outfajm vulria **246. -lid 

AlMTfturii v»hwi (tDrtorul ••266, —IbO 

Aftorflunh wnfit* iin)v(ait<Tii ••281 

Air and rontilatinff fipuB. >ii«(^» vJ '127 

Air, axpcrimAcU \rtth ^Uuwlulxe'a, te.) 1&2 

AippipM tmd bondA tST, 129 

AirpipM, liod pUou* for IIB 

Airpipm, cxporimmtHWllb 127 

Airpipen, hintu oil ,. *83l> 

Aini^t otopptn (Also tr.-o Dniin Pipe Stoppen, Pipe 

PliMTT) 170 

Air wMto pivvi^iter, niid niitomntio HunhinK tutik ... 28K 

Annv euitf fuidblo i?i.i>i xjUdt mnkinfr. -tij 78 

Av(mlteaV)iponificKtinn)i(if ptiimlxmi' wiirk, (lniinitg«, 312 

ArtlUcliI hotf fntir fmiinliitjtiji fnr driuriH intl 

Aspliyxiiilor, tlic(Por tcstiug tail pipos dTBUus &c.) "I'j 

Aiitniicals ITS, 184 

AnttAKiiU laitl turika 182, 184, 186 

Axtriijtal jViititH 186 

AstfAKiil mniild* ., ...••184 

Atino«pberir pniWHim in. traps *127 

AnbnoAtic fiushmir oUtcrnH .. .,. 'Hi 



BALE Imk 

Ban Ifvirn 

Bnll-lpoi HUppljr datom vkIvm 



•186 

•*W6 

280 

fiallonn bkon ' •176 

BallUptinastbeproTJdolbvAcrtofPnrliamGnt ... 2Tl 

Boll tnpf, lurv thcf *li«uld bo ooiuiruot«d f27t 

Ballt««p 131,136 

BiUlwitwJi 3*7,240,251,262. 

256, 267, 2.W, 2Sil, 2(11, ••282 
BiQ nin Kttoclinient* for irut« pmnaitinK 

•T diilenu ••262. "ii3.16», 248 

SmIdo, dMDt floaUng rim ... 'ITA, **304, 218. 219, 

229. 227, 242, ••2S6 

Bmuw, oloMt, hm«Iit for llxinif ... 176 

Badiw (cloKt), hoppers and tr>pa (3m CIomU, 
Happen, ius. 

BiHitur. doaet lipped ... ... *219 

Bulna, do«b (psa) ... "119. "lOl. "302. "221. 

"224, •'22G. "212. ••Ii3. ••JSl 

DMiMTiUwi loloBCt) ... ••U8, "U'l.^'iao*. •200, 

••201. ••224. —Ui 
Gathi (Ftit (.•Iub(>riita di'»oriptloii of balbw and bnUi 

wurk, fse nKit i-olunti') ... "'Mil. 156. ■•I9fl 



nnili overflow pipw ••H9, "ISS, •IVi, ••196 

linthii trt I5c without overflow pipe t272 

Huth WHtM- nupply t273 

Biith viili-r atipgily ptpux. nixeu uf (AUo dm Hff. Hft) 326 

Iliith « :i.ti « ,;Si I ULit volmnu) ••U9 326 

Hnt.h ivi.ili iiri.iHioantait (St-u Bnthn) 14S, •lift 

IJuttoiiL'd cint^iua ... 1(3, IH 

liutti^iiod cinUrnii ciutting H4 

Hullowm font [doublu auiioii, load bumingji 67 

Bi^Lluwii fur tlia Uuv uipo iu luid btiruiutf muMnM. . . SS, 

57, "60 

Bollowa rcKuLttom fgr w.o'a Hi 

IkUtntp 133 

Boll tnip muuldji 133 

Itcneh nail pipa blocks •S3, "W 

nonoh, th» •23 

Bi'oi!liwiriK!iUiorw«!jr«(S«W W, Fiir. ia7,pBg«H) 

Rrndinjf pi|ii) wil.h Imlt ... B6 

BvtidiaR' tauall fiipt> .„ K, Bl 

Bo&duLiT. the th<N>ry of P6 

IkndiiiK vit.h bnlU nnd lioliUtis 08 

Bondinjr «'itli "and M 

Bondinir vitii wbIot SS 

Dcndii and bod fallit 99 

Donda nnd dboiTii BfllolOl 



B<ind«. bud miflo ... ... 


•>■ 


... 


... 97 


B(<nd», onH.hi-nwfiro ,,. „. 


... 


... 


... IT* 


Bends iabalvt^R 




... 


... ••9* 


B«mda, knnnkle 


... 


... 


... 101 


Bendanudeb^MiuirtiiiKletd ... 


... 


■ . . 


... 1W> 


Bonda nudv Lato trapn 


... 


... 


... 99 


Bondt mtdtwitli tho ImH, pin, <a inn 
Bonds made witli Miorlin^ dummjr 


laay 


1. I 


... 98 


■ !■ 


... 


... 98 


Bimdinitliinfr 


... 


" . 


... U 


Band mnkin^ tmuihiniry 


«.. 


... 


...••100 


BendTniikiiiir wild preaiiHl 


... 


v.. 


...••100 


Bonds, mntinii of water round ... 


'1. 


... 


... 174 


Bonds, polliug: up 

Bonds, noctifln of {aluo Kt ••96) 




... 


... '87 






... ••98 


Bpnds, Rplit 






... 9fr 


Bends, Htrikititr nut 


- .. 




... lOlJ 


Bends, tMtJnK for thickmns 


■ 1. 


.. 1 


... -97 


Bends^ Ihin medo 


... 


... 


... 87 


Bonda^ throstod, orslbowB 


... 


... 


... M 


Bcnti pipes tirist«d 


.1. 


■ *■ 


•■* .tt 


Birds sjrMi in laid 

Bloiik joinM 


... 


v.. 


■■* ^4 




... 


.•• 9 


Bl'vkK nnd ringv for S trap making 


... 


... 


...**!« 


Blown joints 


... 


... 


w 


Bldirpipcs 

Blow pipe senkTdragcn, ox aenhydiia 


Hi, 


... n 

•6*. —69, 



niovpipo. oxyhjdxogea .. 

Blowpipe, solder 

BoiLrd (A works and dninsge 



'Swmlddls Ac. or PuacrBpl)i|MaI»eruU,*lM), " »« niut»lki[uoalir(iH Vrliuli, wlt^cUif, "EW). 
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BoVoins or dog« 

Boilff fiMinr [»«■ hot w«ttf wwit, ni»xt wJ.) ... 

Bofl«r Hiipply (if Wniar Act 

Bolt, piu, cjTtuiuiay 

BnltN (miiqicr) 

BmiIe fount plunbora no lun iriUiout prantice 



INDEX 



VAOK 
... •"US 
...••U9 

... ta72 
... a& 

•«3 



Booki rDOomnendcd by tlio uuthur to iha jomg 

plniubor UB 

Bom, or lining holdw 7& 

Bi>M. ur lining ntiuk fiir joint making ,„ ,., 78 

Bni»T* fixinif will) Hplintn _ ,„ *7lJ 

BusHintr nuilli't ,,. *9C 

BottWtmp ••iW. ••J26, 128. 12B 

Bbi wwto [iTovontaT, ainp o SSi 

BmnohoB far toil pipM 8tl 

Branch jiiiiiti, linmiag 6& 

fintndi joinu for wahIm, Ac 80 

Bratich juiato, pnrpAriaR „, 86 

Brsncli jointa, •bavin); li lute *8G 

Bnnob joint, ftolderinf; R7 

Bnuiub juiuta, thlokiiuai of tolder *83, *S6 

Bnuub juinU, wipiiiy; liurizuiiliiliiil.u upri^'lit ... 9i 
BreM gmtinfn, hintJi uii tim iu£<m ti'^nuur}' for mip- 

])lyi:i(r wiialt pijiia 133 

Bnw n>ifuliitvni fur olmwt*) £10 

BraM Mldfrmg, «lm lino, Ifoo, ganineta), p»wt«r, &c. 2& 

Bnaa worii (dimtlnp In netnl pot, bad effwte of} . . !*i 
BMglitaiin{c pnuDuiiutiDoiii (Hpsntlao of MLnr frcmi 

IbwI) ^ "19 

Buil^lc, uickiug ... .'. 19 

Buddlr, nmniug 'Ii) 

Huddle, fibuuUng 'lO 

BaudlMof t«ad plp«B (loiBth of) *3& 

Bunilngr, fi&tt>uttfid(Soo]ja>dEtiiniing) 63 

Burning, upriirlit, horinuita], or dile. nlnta mi (See 

Ijcod Buniiiiir) ... fifi 

Biut'k }»po pT«« ... S4 

Bnntn in jiipcs tliro'Uirh fimt (oiiiw» cxpliuncd) . . . *liO 
Bntlfn' pKDtiy liiilu, Miu Oitl«nu, t'ig. 332 (AIm hao 

tiuxt vol.) S2fi 

Biitlsnrtulwnut AlluartHl liy waitir iHimpuiiiiM ... tSTI 

CAFTAn (Icind (niding] •!« 

Cnptoin, KTBOA *I8 

Carlicdiii: luud and lend *i2 

CHrbixiie iinliydriiiu "■ ... '20 

CiirtHniiita uf Ivud SO 

Cutt! w-fa* .,, ,. "fiO 

Cirriujtr wn.ihinK' Itliln 3li 

Curiojcc wiuitiiiiic Milf'WnUsi vupplyinff Imisli .,,**317 

Cart l(«d ci.ttoTui •*»! 

Caating bell trap* IDS 

Ciating frnmu (III Ulilti **27 

Cuitin}r< iinpliTRiuiitji umployed in ... „, ... 23 

CnodtiK iti tlii.-^k!i ... 29 

Costiui; Ivad jjump bnrr^ 33 

CiwtinK )c;tul null vraglibi , S9 

Outinp*, nnnll, innloDg *23, "QD 



•106, 



Cutbolun in Um{i«... 

Cotapftw or mop , 

Cnepoolii occiiraing In Art of IlirUraiWit ... 

Ctwpool fur ontnliintf HlAbV nillM 

CVp*poolii, aixo of, &•:., Igr hoDM* 

Ceupoob tell Ul» 

CcMTOOol avixflowi ,., .'. 

CbiaUnM 

Cbnmbar conntmction {S«« Lead Burning) ... 

CliBinher fittJngB 

Chamber ligbU 

Obanibcr linin)^ 

Chazabor, and atopptBg iMkagM (Soo L«ad Boming) TO 
Ohatnber puUy ... "TO 



IttS 

•M 
... t219 
... '312 
... 323 

... 833 
... 39S 

... 47 

... 79 
7% —-& 

... "-a 
•71, n 



1 



71, "-3 
... 'TO 
... 'IJ* 




('hnnihcr, vicwi of ... ... ... "'TO, ' 

ChatrtV^r wnrk, and pnttj- for {■o* L*r»d bunting) 

T'liitlylHuiUi wiitfEm autiim of, ini knd 

Clidiiioil nccimi iif vim^ifnT vnpuur a:i luad {AlaO 

T">«"-'3) 

(lliiklmn's clo««!tii "IW •• 

Chili mouldn for Icttdcoting 'I 

Chippinff knjf* ., 

L'hinnlii. Kxiiitr 

L'litoriiUi of tini- „ 

Cliolic (Sot lipnd Poinnmiig) „ 

Cistmw lU ts 146 lal 

Cistonia, wioicntntid mndorti 

Cinti^rTU and thidr fiitiiiK" **IU, 

Cluloms and Ifano wliii« fop pro von ting mrrarion ... 

Cistumii and mldor (Soe Sutilur) 

CUlumt and tanks, giklvauiiAd iron *1M 

CiiiernhnutamatiolliMhuig •*li3, **;253, •2fil 

Ciri«rua, Uittoncd 114 

Lliiitum*. baitcned, oaatiu? ... "IIJ 

C'i.iem bnioknU for wiuiia pn>Ten(«n 

Cutt>3iiii, briiik, HUine, tiUtv, ur Iron, lined witli load... 

ClsIwibi, c.uat lend "•141 

Ctiit(.-ruii, comi«^l«d fur exUudlag sbse of *% 

Cititi?ni>, wurriiui^ii, Ie«d jAl»o ■•« ccarmiijin i>t l«gd) *IM 
Cirtornii. eultin^ out and Cnmiog up tli« l««d ... "ISS 

Ci!it<>raii omptyinir with (luick wBttat, and 111 «fl«ebt 

fn>m ilniitiH t/iusnuili 'IK 

Ciiit*n. HlUim 146, ••ItA 

CiitprnnRxi-diuidfitUid... ••H« 

Ciatvni (isini( fcir t!«i<y disuung out 'I|T 

Ciati'nui, fixing tbi- luad tar aoldcriitg- 'IH 

OiBtonii. ^ulvfuudcd lt«n, action <rf water on *IM 

CAaKrn*, &u™t mid Chrimi-'i (See Waal« PrOToalam) MJ 

ClBtenia. iruu ... tH 

CiHldrii jiruit« burnt Hp **l}9, 140 

GinU-run. lead, uid chomical aotiuu tif in water ... *|M 

Ciatt-niB, lend, uid npriiifl' wnttT •IM 

Clsti>nis, Iriul, mrauurcmcntfi of •1)7 

Cititvni. limJ. innrkiog out lund for 'IJg 

ClKtunis, loud. uld... -.- *«HJ 

CiHtvnui, U-nk^-. iitlittr ttion wooden dBtenu^ Boajba 

li]ii!d vfilii tend ,,. 137 

CUtonilidii 'it 

CixU-ni liuinff 137 bo 142 

CiHtvni luiiii;r and burning the Joints of [AUa mm 

Fifpi. 33T luid s;!'^) 0S 

CiiiU.-rii>«. urv IxiCtotuing ... >. „ 138 

Ciili-ni iivi;rfl(iw waato pijitM I4S 

Cistern ui-vrtiuirn, and oluoet nupply pipe* SflS 

Ci*t<'ni«, jwnition for , ]tt 

CiirtiTO pulln or olmiti ••304 

CiHt^mii, putting in tliu Iiuul 140 

WiiUfni tidva 137 

Cinteni nhnfi! hirala , 140 

(^sUim ohuvinK IW 

Cinlcnu, ulntc , IH 

Utftom Boiling and nharing 110 

CUtama, and amount of Holdir Mqulnd pat foot ma . 'Ill 

Ciilenuand Noldar *4S 

Ciiitanui and Milder for, and nhowiag ntnaglli at mldcr 



in aojrlo wining 
Ctitcnw and tnnki', iron golvaniwd 
Gittartu, nolifrinu ... ... 

Cintam, npneifiistinn of 

Cl<l«mBUyii 

Clrt^Tiu, mmennn 

Osteim Tolmis afinflnsh 

Cialcm valroo, nfl«rflnah rabmorgcd 

Cinlwii v>lv«a «.nd rnirricio boxea 

Cittam valvw, bid1-li>Kf •npplv... 

Cistani valvn ««U, tbc, or nm well 
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Cisicni waste pipes H2, 

Oiatent waeto pmanter amuigcmitnit [AIm em Wiwtv 

I^v»iit«n>) 

GSstemvutM (8»e Omtflow lipo*^ IIJ, 

OiMom wella ... 

CteUm wl]Niijrcir»o]deiiiiK 

OiatuTn wipLaif ctinUeEi^ fur £Aft 

Cisnun vipLu^, ozU«onlin«iy worit 



rADK 
••143 



UiHlvmit. wipiiiKT out without ^ronii or tboir oijuiviilciila HI 
«ru.)J iiiiF^l with loAil 137, 'Uf 



I 



I 



I 



96S, 

*7li, 
41)1, 
66-i, 
ft?8. 
633, 



•Hi 
'•H3 

•m 

•Ul 

H3 

Cinb^nm wuoJ liiiKl with loAil ... ... '.. 137, *ViH 

CiKti'mn. vnoil, iDUHl tx? Ut)(ii1 . . t27) 

CiNUTnn, zinc, catting out luid aoldnin^ up (AIm Mnr 

FIft. JI6> Hfi 

CtMk mouUB, la«d •Si, "ii 

dtauiug iroiu (Sw Soldoing iodiO *2« 

ClMtning Molder ... ... *44 

CluuimgcHpe&tLd trapA... .. *104 

n— nmijf cfoKt biudas and urituls (AWi eM psge 'iCK] li^S 

Hrtoff, Darin' 102 

[od and oCherwlHc, aliuwiuic fiiciniti;, Ac, 

FiK*. 202, iSl, 286. 
'287, -J'a, 310, Ui, 30». 3M, 412. 4i;i, JSl, 475. 
*JB, 470, iSa, W4, 4115, 4»8, 4N7. 4lt(t, 4m>, 4911, 
492, 4D3. iU. 49», 5'i5, ^44, »45, S43, .'i.'iO, Aiil. 
aaS, 556, 5.>0, 507, »5», 55tl, &U(t, 6(14, 'tCa. ODU, 
1J73, (V74, ft7A, 570, 399. fill, Ul», G'I6, C.'C, <12S. 
851, 060 
CUwrtaad t»p iu otn- piw . . Ml, "203, "-iig, •^27 
CloaeU and T«ntilMlon lS«4> Vcntilatioi), &<i.) ... *1QT 

Olowt baaina (Sw Butuiu*. Cluitct) 

OiaKta. baaliu and llxln^ «pi«iiaur» *tOS 

OUnet baaljia aiul tniM ill uDu p''^'^^ -• -- **303. 310 
Okneb tnoin btntudiib- (Alti>nf»irrinulC1eiuniitiK)... S'28 

CSMMtbuaofluMhintc *31f> 

01o«tBft«i)u,bi?pi>n«, paiMOcid iTdpn, "171, "I'ft, '•17S, 

••107, ••19a, "200, ••201. "202, •^03, "2C4, "217, 

"'2IH, "219, "220, "221, "•224, "327, "228, "230, 

"■i43, "243. —217, — 2IJ1. ••2Q6 

CltBCt bnain pan conatmotioo, "191, "21fi 

OtoMbbaidiia, Sharps pstUm "21H 

Cloaeb boaiD sproadct* '202, "218 

CiMHtk hniiu water Honplj', n^jd provinf; cHImk^ of 

aamo (AIm am BaKini,CI(Wnt) ... 328, 227 

OoactA, hoddinx nr Mitttntr ..■ 224 

OlOBote. lUMtell's .,."227 

Oloaot, Carmkliii*!, thp ."21U 

ClwHta, dhildivDX nitd flxin^ trapa for ... 'ISO ••-2S4 

doaata, (xnamon, *pt«ficatiaii far 327 

Ooint oooaa, fimnniuiij; joint to ann ot tuMin ... 2*S 

OloMb oono OBlIatn 1 98 

aoaet onnka and wirinKaame ..,"200, "•224, 225, "242, 

•^43, «8, "219, *»261. "261. &o. 
ClOBot, dlioci action (Aliw soe CloMt Buint, llnppcn, 

Ar. "217, "218, 219, "220, ••■J2I, "237 

Oloaota, (loot action ... 

Cloaet QDWU ptp«, aiaoa of. under djftpnmt henda uf 

iraUrfSoupTOviugclowt fluatdo^ 
Clrau't fixiiiK iind wiitpraupply... . .., "2(tfl. 

Closet (lii.-ihinK-i S«;W«Bt«Pra veil tew. aUo Clomt Valvoa 

iwid 111*" Vnlrea '21:. •219, 320. 227 

01oact#, flniihiiiK foot octioii 
Qcaot forcinff dr unclopplng 

Cloi8t« lor fiuitorii* 

Qoaet* for flxiiiK w^itbout nrooduroHc ... 

GloMta for hoxpitnlH 

doKta for pitbiii? placw and cwcImb pcoplo 

awcrta, Jcimin*r.' 201, "2lB, •204 

CUwotpBti mpairing ..,. ... • SO^I 

CloMta Cptni, *x«d ... •^IS. "131. "224. "242, 

'•243, ""248, ••2S1 

OloBPt, pan "»*rioQ of ,,, "119 

Oioatrt pipo «toi> cuoka 310 



221 

•2SJ 
•217 



'S2 



222 
... 178 
... •204 
... '£04 
201.204 

204 




ClomtM, pan, to^tin^ lui-oltoiuvid action of 

CloKot pluutn^tsfor uaititppini; 

Clo»ni«, pwilwii. i>t, t-ir twrvuit« .., 

CUiBot putty 

Ckn'lu, repdalorpan plosot 

Cli)Wt, re^ruLiUir voire ulowl ... 



Mas 

303 

S6 

147 

•206 

"119, "2112, 22G 

118, •■I2fl. "200. 

■•201. "JM2, ••22rt 

2I« 

328 



Olu.ipt rc^ulatore, Iwlbws. aim bnui 

Cloiut roMuUtor &tiug 

Clmwl Milna 

(Aluq for aafoa Hxed ac« ••101, ••S24, ••^M, ••M8) 

CliMM't Mffl, apenificatlau 328 

Clonct aafc weeping pipe fur aupplyiug oTcrflow trap* 2*28 

CloactMota ••lai 

Clo«t aoftt actitm ... ••i04, 220, '•■231, "234, "261 

Cloarta, a«Tant»'. Sxti complete •■217, "ilB. "•219, "2'20 

•*224, 227, "22>t. ••236, "242. "2*3. ••243 

CloaxlK, wrranls', poaltWBof 147 

CloiWt aerrlco boxea and r&lTea (intioduDtian) ... 329 

Closet aorrioctxixea and valvi!* ... .,. JKOtoMS 

Alao 2S4 (aUs om Wa«U) FrerontCTa) 

Om#t Mttin^ and raaterioU 306 

Cloaat, 8m«a«on'8 303 

Oloant spmiftoatlou of. hiiiUun, Ik 3M 

Clnaet iitoppa)C«e and furuing ITS 

Cloaot traps and pixwH, plunnintjc, worldiiK.itndllxinit, 19D, 

1«1. 192, 1D3, 104, lOG, IfiU, 107, ISS 

Clwwl tr«p«, aximf, 190, 191, 192, 193, 191, I9fi, 198, 197, 

106 

CUwt traps, poaitlaa for 189 

Ohiaat trap veuUlaliou lOT 

Oloaela, twin 100, ••42* 

OloeeC, ralro '100 

Clooet valrea and -water aimp^ (m WMtaprvvOBtont 

valtoa, to.; nlw MW mm SIS to WD] 
Oloaet nlrea aft«rl!iMh ( Alao aoa Waat* pr«v«BlM«}.., *SS3 

•24« 

Cloaet Talriu^ diaphrnfnn pattara SIT 

CltMwt Yolvr flnnhtujf rluocta "SIH, •SIO 

Cluect valvcn for wi>t<ir namdy •ilt 

CIuBot vulve, iuTcnilM' and adnlta' flxod ... .,.**!S4 

Cloaet valpca leiddn^, eaoM nf „. SIS 

Olotfut valwa, KwdAcatianM for Sid 

Clont vmlv<«, ttitt Lrnidon 247 

Olceet waUrrNupiilj (SecWa«t«pnnniteni> ralrw. dBs.) S13 

Oloaat water nupply, binta on S17 

OlMot water vuppljr rcgnliit«M ... ••214, ••215, ••218 

Cloaot watur auppljr itiguIatotN, dUphrafpi n«tiiM] ... 21 j 
Cloaol waUtr tDpii1)> rvgulatcn, fltind with nmt valw 

oloMit wmptcto ... "I l«. "119. "120. "200, 

"201, ••■202. "21ft, ••210, ••220, ••2i'2, "226, ••227 
CI<wot water mipply valval, bod main, aad hinta upon *i 1 7 
Cloaotji without woodwork, icatii oxcnpt«d . .. 204 

Cloiwu with tw« auppl^ fnlata ... .. 327, S28 

CtuM!tN, tviii'il iind Mrrica box anangomtnlM, ahowiiig 

ciatvmn [S(i< CloaetOnuilu, &!!.} 224, 12^ 

Oloaet work, am Cltot(lU,'iVap^ mid WaCcrSuppIjr.&c. 

100 to 2eJi 

Oloasta, buUdora' workraon'a ., ... SOfi 

Clatha and tabln for diltrmnt kinda of clotba and 

diS(inint «ia>d joinbi 80 

Clnthii, poaition for holding wlivn wjpistf jointa ... "S3 

Cnaeh.the 28 

Ci>;lv, oIm* ol ordnnod to bo nacd StO, 't2TI 

CoUam or poldcr uiit«hm ... ... 90 

noilof londpipp, limglh of a ... ,. •-16 

Oamniunieittiun pipn .. fi'O 

CinnpOHitiuii, ur>^ tub», wdghtof ... ^38 

Oumpotdtinn piixt *38 

ConoentniUnK loud *|0 

&>nor«(« buttuma f or drainn^Q wcrk* ... 'Ktl 
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MQK 

Ooocnte for diain work 162 

CUmootiotu for Ind Mtd otticr pipm *lflS 

OoonniaD of Imd (rapcnmenU) ... «. ... 'iZ 

OoppophiUi Si 

Oopiwrhii, improvod , , "il 

Cbpimrlijt nnd blown jomta 'Id, 78 

Odctw bit jfjinU (BecneiJ ■ ... 187 

Cnj^r Hm, tiiuung Iho SI 

OopporboltM 31 

Copper tHina and putting on wmc 3V3 

CorrodiSU< wnti!r« kiid Iliad *^i 

OowOBtcni «f >•! '20, 22, ••111, •138 

CotUB* diMPt vnlTfui with dinplinM^nu ... **210, 317 

C«tUiKt? v*lTr«, nlno known MsWol valT«« ... 817, **218 
ConboimdrainA^ and wnUr supply ... ... ... 310 

CowhouK' rcntilBtioti 

CowUamd their kdhonnto ... **Uft. ••IfiO, ••ISt, 

••162, •■IM, ••1.^4 
Cuwb MiurcjectDn,pTinNiplcox[iUinod niid hinU on '\6<\ 

Cowb, Baniun-'a *M« 

CuwK Bojrlo'a ... IfiO 

0?wtt, Buolwa*! "1fi3 

Cowb, down draft fbr 'l.^S, •!£[ 

OowKfiud "US 

Cowb wiioitjfitmllj andmvi'iinniu&lljrraiadilarvd, *IS2, '\&<l 

•151, Mfia 

Oawla lucfiil in certain pliwvs •|fi3, *iM 

Ondtn ill ipittcra. outuc of "SH 

GninpaM' joint for holding upnght jeiuU 7T 

Cnwixm fur bubbina ••SR 

Cruuilij^ uiid Kliinipin^^ ,. Ifi* 

Crysialljiaiiuu uf kwl ,. •ai 

Clj't'UllIiratiun uf lend btiniing mudiinr, bsd clearing 

>liu aimtv 00 

Onpoll&tlon, EngllnL 10 

CutlmK dmin pir*« ... IBS 

Outiiiii;-um kni/ii *U, ••47 

Cuiiiiitroiit Uiettlund W. ""W, •47 

Out ling plyum , ,.,••237 



DEADS [mimnjl •!« 

DeaomuoHitig load and xloQ *1V, 43 

Doril trie, wr ftrc pol •afl 

Unpluainn rvKuUiure for dosct voIvuh 216, ••217, **1l\» 

l>iiiphrB|rm viUvos 2-lfi 

Uiaphra)fm vaKto nn>vi>TitinfC viilm* .,, ••'iJU, ••S23, 260 
Dipn uf iniTHi, dnkuig wood wurk far wipitig uio dip 

tuUHOfl* ... ••101 

Knxttnctinn nlowtt, Bmiieri Buu'i, aJJtoWaid'i 210, 230 

DiRcbargoof wstor thruutfli a C-iudi iripu 167 

Di<wrmnntirig »ytomi. tho titaiuml td7 

DidMaao f mm potsiMii»d ira.t«r 'ISC 

DiMolving Uftd IB 

DuK<otLriiiff conen of flafea, Ao. •1011 

T)aK» or bobbinn, far pipd Iwtidiug, fto. BB 

Doubli.- action waste pnrtcater rulvea (*>c Waiite Pre* 

vtmtCTij Hit 

Double CMtum viuit" prvvoiitcr 213 

Drmbln aontnincir leAdpipe pr«MM» (See Clkrk'i pniM] •36 
Doubl.. flii«hlny valTM ••3MS, ••246, ••Ma, •*!56, ••262 

Doiibl4! rnlTo boXM or ditenu 2^0 

I>oubl« ralvo wobIo provaitdmg drturns ... 2fr9, 2«0, 

"210, •"262, •*20a 
Double raliv wMtv pmuutwi; M<rnce Iwzn fun knd 

(Mtonik 236 

Drunsffn uiditi mi impnrtunt points 'lAC 

Drainase, bnd )i>iiitiii|;illiif<lrnivd **K<fi 

DrainnKD, JatpeiJion of b^ Vcxir; Pmpl* ... ... t2KM 

Dntinauc cEMtpool vurk ... t2£'l 

Drainogo, «xpoQMe oa hoiue owiuini and Vuftry 

Bowdo MOl 



DriUnagv. job complete ••149, 

Dnunii)^ notiou* fur taking ap parvment, ita. 



t2Sa. 



pjun 
"ITl 

two 
mi 



tiu 



Drainage, ovaw ot eourU t« drain tlMm and keep 
tha pavaiBefie, Ae., in good ropatr; penalty un 
owner for arvlwl 

Drainage fPigiTCTiOM) 

Drminage, pld4» and rmduig timn •lAf), •lU, *I7*. *!' 

Drainagv, pviuiltioa for nllcnuK' or improperly nwkiay 
draine... ... ... ... ... ... .., f' 

Drainage, pawtr to branch drAin< into icircni can- 
atracCed by H«lrui>uUtaii Kuuril, under curlatn 
rognlailona, &«. ... 

Drainnge, propt-rhausR draina^ ., 

Drainage. skofriiiK fiilU, intcfwptcr, mudiolii niul 
veatJlatioD ctnnplctc. , ' 

Dr&inag<^ (■iBngbtorhouMw) 

Dmlnagv '«tl««>peni) 

L)ra,itiaira, nnwilittatiuuii af 

Omiiiu^ '>( blciukB of huunim lit litixumaT budiBuicd 
in ^nibinutiou, but nut without auuorjtjr from 
VontryAf. ««7 

Drainage of stablM, sow ilieds, pi|rgt^rie«, ftlaughtor- 
bousei, *o ... ... 312 to 

Drained, etr««t, mund niiut dm be (meitod without 
aonotion, oiul lighb muaC be provided at i^ghl... 




mi 



Pmirintin.-, ttimpomry, whoiv «.'wcr in 200 feet nwaj... tWl 

Dmnnf^ vi-ntilation, iind ita diunuuitH (or 

ongtiiahCy ... ... •IM 

Drnlnnuu, Vi^iitry inuy niuku bou*o dralua at tupi'twu 

Lif UWUI.T or otcuiiiL'ra ... ... ... ... t284 

Draiun^, VuHlryor Dinlriiit Buiirii innjr HUinu drainn, 
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... 170, ••343 

... •!« 

1« 

174 

323 

•!« 

17* 

_. •! 
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US, 17- 
171 
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&0., tolw piitiulo ]>Tv]wr<MuditioM 

nmin«, iiir tigbt rtODpws 

Dmlns and anbltiwt'H neglert 

Dniinm and awkwaid workmen 
Dnunu and brancliw, fomuitian ol 

Dnunaand ccia^iuok 

DminH and ooDOrete bottoau 

Drains and eddiee, Cftow of 
Drains and fat from wniUeTy rinlu 
Drainssnil fluvaf waUrthirOBgh 

DmiiiH tind Jiinctiuuit 

Dniiiif- iiitd iiuilioii uf vrikivr rouud bondri 

DruiiiB iiud iioi'vaBitrr ruluuity uf inUa, to nmave 

w liid M ihslim iiw, Ao. ... ... ..• 

Drain ^nd iilJitTin&rkii 

DralDAnnd nil« iSS, 

Dntliui uiid rocurdff uf rtoppagoa 
Dralna and eaiul lioltuma 
Draina and wwcn 

Draiu and «l«rai water ... U7| *L7$i 

DraiBSund tMttB^fnr tmpe 

DraiDBaad teotlng with amnkc for mmidnMB... ^^ 

Draiiifl nnd tho n-lodij- of wat«r, anddlaohoi^Ke, par ^^M 

oubirrL-utporuiiiiutu ^2^1 

DraiBiB nnd Vcetry, also Bwud of Works peopla •142, Mffl^| 

Droinaond vtnUa **lll^H 

Drains and w«]l8 IM^* 

Dnina, nrlifiL'ial, bottom for ICO 

Dridii. bad bollutu* for •IflO 

Drultia, bad pipe Injdntf 101 

DnunH, Iwndo. epttogtk (uid eot-offii Ill 

Drain, branobw, fuRiution of , f<w (ml pipee. &c. ... IT4 
DraiuM, bmlccn, br ••■'ttltnnent nf wall*, &«, ... •I7li *li 

Dr&tns bnkeu aad Btimpagea, reoorda of U 

Drain ohaunftU and olaonuiectlu^ tr«ps (SiM>Trapa 

and Hnnlinlea] ... ... ... ... ... II 

Drairta, dmingkolM tunloTea... ..'**U 

Dnina, doaot trvDe, koppcn, and guUjr tra{M lli, || 
Drouu, oonwwte Cor *ll 



i 

i;s 

178 



See middle. &c. . ol FinpapbttMt Detab. *]8). ** See DluMntioiu oi^r (••« UtUuIi. nll-actlni. "MX I aigaiAct :!(* Of ralleia— 
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167 
... US 
... 178 
... 17* 
160. m 
..-••IM 
... 'ITT 
— 101 
... 170 
... "ITfl 
. .—\67 
li'i 
171 
1«& 
164 
..-"li& 

, 188. —m 

••171, "ITa 

ICO, 170 

•109. 323 

... 164 

... 1*4 



•le*. ' 



I 

I 



Dr&itu, diHonnntuti&g DjioinlMra (See Drain TrsfHi anil 

Uanli flies) ... ». 

Draiua, full of 

Dniu* for nlu wntor ftp» 
Dnuu for ooil ]>i|KM 
Dn^ita, fountUdonii for .. 

Dnuiw, good jniinbiiIlu>'trHt«d ... 

Draius, OTMufe mpii. &L: 

Dmbs, asadlnr* uid tiiniiL-I* fnr 

Drain lospection pipes 

Praiu InknapUn uid gull]' toap*. rovomble 

DniinK, ititerc«pt«rtr*M ... 

••108, ••163, ••171, 

Dnin jointuii; 

Drain*, jointing good Slid bad 

Dntn JotiitliiK msUrTiKl uouudtprnd 

Drains, lead 

DniLD&, iriaiu trap for dniiia 

••168, ••160, 

I>miii uiaiitiuli'tt anil covcra 

Draioji, iiiauEiuIt'H, anil drain air 
DniiiiH iii.'iir welln... 

DnuDH iif inni ii«»r wolla 

Dtiuiui uf tc-iul, nviiT wcUb ... 

Draiaa, «mi(tr« ni \ir-'p*Tty sto eflni]>oIIed to oonstnirt 

g&od drains by oij&r of vmItj", *■?. tJ86 

Drain pipM aiLdoetii«nts. JointUi^ 'IM 

Dnaiu t'ip<w uud AtiitifT*. qwoiika^an of 322 

DmiiiIii{R<fliuLil juiiita, tcounir ... 1T2 

Dmiu {lipvH brukim 171 

rjntiu pipe oallijit!! ... ... ... ... „.**W7 

Drain jiipo el*«rln^ ... 17S 

Drain jiipucutling 163 

Dralniilixe. exUnial, peroiualveaolianot 1£B 

Drain |ii|«ti flaiiiK •■■ . 103, •l?0, •171 

Drain pijim forliauiw.' wurk, mxc at 167 

Drain ]»pi.-. iiita^rnnl pnwmircof Sin. |>tp«« ISH 

Drain pipiMi, ini-ii, nfu' wcIU ... ... ... ... IC4 

Dnklu pi]>i.' juiiiLijig, aui (Xmenl numin(f tJiraugli tlie 

JoiiilB 'lea 

Dnuii pipi! j'uiiiliiifr. ff!t*ki'( nrnrk iCfi 

Drain pipL- mciuiuruitt'nti iitid priisas 148 

llmin piptw optrculnr or liddud , 'ICS 

Drain ]>ipc piiijn for etfvjtivcly aUippin^ ap drain 

pipw. *L-,. liuriujf lenting ••S23 

Drtuu pip(«. Hiiiiple tu«t for IM 

Drain piiwa, ntio of 187 

Drain piiHT, Boukut ij£ •tfl7 

Dmiii pipii tUiyyvn ••170, ••323 

Drnin pi[>« UDtinff 'l^j 

Drain pipM, v«iglitof ... l.H 

Dnin [)iM work. MtUug about tlw work 158 

Drain poiiufr boiLnln •IfiO 

Drala pnpa ami liiiilvrinij t^i^uu-nill}' •lAO 

Draina, eoulltiy Hink, (fulljrtrupfvr •IJI 

JDraini, MoUary nink traps 177 

Drain*, at^lKtioD of fitting*, (8eu Jimctimi*} .. 17.1, 171 

Drain Khoring aaiio 

Dnilu Nitika , 

DrniiiM, rate of ., 

Drain, Blc-prtw fur „, ,.i 

IJmlri, •(uji'iJifjtition of ,,, ... „, 

DniiiiH. iHkinfr up tlm pip.« 

Dniiii* tt.'-tlliig. anil iinil pitKw, flttliiipi, Ao. 

Dniitui If^Liiiff, fliitnical mid utJi^-r Unt» 
Drulu Ctntint; wit)i iirnt«<r and tiibbt-r rlny 
Drain h-ttUnK 'ly An-liitt-cl's ruiircaontatiro 
l)r«iiiB, tUQiii-k. iiikI Hhorink' (iir 
DraiiM, tunud liiiliiln, luul lunnel •ilia... 



MW, "leo, 



•Ifil 

177 



Drftiiw. Hli'iriiiff np <ir timbering up 
Draiu tiupa and manhole* 



... "160 
... 338 
... Ifl3 
lTa,17a 
... 173 
...♦•323 
... 323 
... "lei 

•Ifi2 

I5U, ••Ifii). ••Ifil 
••166, ••167. •'1«8 
••160, ••171. ••172 



Drain trmoli and timberinff up 

Drain tr«ii>o]i nuuiera 

Drain trendi atnita 

Drain vnlv^. tmt'" °* fla])a 
Dniiii VL'iitiluliiJii,.. ...••I4&, 

Dniiii wuliiigs 
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'UO, 



nam 

•180. 161 

... •too 

•!« 

llJJ 

'•liU. ••171. 3M 
150. 'IGO. ••161 



Drain, what in a rlnin under iJie UHrojiolid Local 

MaiLfitremenl Act. lUIt tS90 

Drain* wlilihftiijulni* ••164 

Draina aith kimu jojutt , ••164 

Drain wurk (•>T]tvtieii 178 

Druw)B-iii'li, ibrt ... , 38 

Drawing kuife, Inn? hsndlf^ 47, 

Dniwinga and skKtchoa qI work, always noef nl ... * I S9 

Dnwing (of drainsj IdS, 3'i8 

Draw oft rock* J71 

Draw off pipe* b oUAaim, Hbuold be opciiud lapciiug: 

with tunipin for tho wuty ac«CH» of tlio urtttw ... '137 

DraMon. , , 4S 

Dnwaing out i>li«et lead 48 

Drip trfty* for dumber work 73 

Driving soil pipes to dent dents 02 

Dtm*. or lead aabea , *3ft 

D trap* |i«M Trap*, D) 

Dutch auction "IS 

DumnuoH M, "P?. •«8, •»» 

DiiRuniminndMt*off* 89 

Dummy, imnrliii(f SS 

D t-vnu* !J or V icnpf, on long l«iigtliH of unveiitilatcd 

pipe, for waab baaiiu. &« *IC6 

EAKS at taoka, Bwret (bIm BM Tadcs] 178 

Eanor laok«, preparing tho [dpa for 180 

EddioH, WON* at I74 

dWwn niid ben<K load fur ffll pipttSi &c. ... 93 to 101 

Elbovn c<lllnl to boudn for <;iurtiuii work •04 

EIVqw. fini-bed ••94 

(11 b. iw, (ininir for wiping "•98 

Elbown, murkintf out ••95. ••94 

Elhiuw iir knanklir jciiiita H7 

Elbow, •rttinifoiit •93. •94 

ElboiiK, Mintaiin of **&4 

Elbow Bharfoff "M 

Ktbuw wiping ... •84 

GlM'troi'liuniculiMtlonuf k-nd (uxpcrbnontj ... *3S 
Eniundiiii^, plaitiiiliiag. or planing for lund oflattng 

work •M 

ErronniUH idcua of conooitod people willi ivganl to 

OuodS-tnp* "Ill 

ExaintDation qucntioiis 328 

Excavator'* «ji«cifi»utianii for draina^ 32S 

Ecliibition jjnntJ. duWpUcc priicti<K* •M 

Kxpanding mcUil ... 43 

BxpctrinKiibi in rcrntilatimi 148 

£xporini««]ta with clowt, and uthcr traps for illiM- 

trntin^ muinctitu, waving out, npbunn^, ko. ... 118 

ExperinuMit witti l«fLd ... . . ... ... 22 

FACING thoiron, and hints on (Sell Tliuilngllie Copper 

Bit) •» 

Fnllofdrnina •• 11^8 

Fat trap ... — 141, ••m 

P<.lli.(SW&>iaimngToo!*: al»o •» "W and ••ISO) ... -U 
VvrraleM for «onnn:ting IauI piiie h> sUoet malm ... t270 

FiltM- 145 

Filter cleaninn *H6 

Fino •older iDuuld* 21 

Fintiuc loldcr *i* 

FiMplngNciiti Iw drmondHlfroia wabBTOOmpaiuo*... t274 

Piropct. ordflvil. thp .- .. "■^d 

Kitting*, dioap, Bud tti» rflm^U of *lfid 

FixtaK and wiring do*oU i34, 32S 
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FixiD^; tmmM wiUi Mplinta, ko. 
Fixing ctnw'lA 
Fixing fodnln (U|)ri;,'liti ,.. 
FUUty lolcta uii thu tliiui 

Flauffiil tiifl jobil 

Flappwn 

Flifniiiifr outnLovt luad 

Fla-ki., Iho 

Fl lick ana (8»e Mliiiiiu) 



rtaa 

- •Vs 

11 

77 

82 

88 

_. ••4B 

... MH 

... ••2a 

'IS 

Fltudiltii; uui] juMriu^ dusat buin water aapplj. flic- A4'\ 

Fliuliiiiir lUTaiijiniminit [urdniiuii, &c.... f^K ISO, mil, '1E>0 
Fltuliing cMtcmk, uutj>nwtic (^Jav buq Wiuit« Pro- 

PcvUn, VatrdB, &f.\ 2i3 

Flushing oiowl luuaiiA, elie of plpoa for diSsrent 

hiNd* of M-aWr (AWiiaeOlcMot Water Supply) 33D, 

•327 

Fliuhlaer riia mid otJiiT liopjier IhtuimB 2tH 

FIhkK rim uluwl iMtiiii mid tnp •H7 

FliitPA forlood 22 

Foot betlows [douUctiLalioti. hi 

Fotvaoup ■. ••26 

Fcntie ptuiip, \ho 3ll 

Forcdug doeta 178 

FuncuLUtD work •178 

Fbtitar «f bad = I9t«irto. ti 

FVamo auid boi, Iha .*. ti 

Fntnoti pipe mould 33 

Fnwli niriiilulptpolorUiiaiu dec *IGO, I£6 

Friction of wuter iu oitumig ulirupb «dg«d j&fca 

and bcuds ... 'IST 

Prakt biirvtH iu ptpctiftsnuBo cxiiluiii^) ■•00 

FrnHl Mnd wHtor pipM tlTl 

Fnigid or Triwn valve 34ft. &o. 

Prngid tdIvv. Uie, tixiiig 1234, tZb 

Vvmidjavr. palWtut up 96 

Fuaiiif puuiid of metalfl luid alloyK H 

FuainiT poiiito of Bolder (and ooltUt iniikin|( toUit) ... 12 
Famj' wvtlaaeai, and tou pipw *4(l Vi 

GALENA... 17 

Oolnukiaod Eruti dntoruB, actiou of wster ua ... Sg:3aA, *13D 

Qaeaa uid k-ud *-i! 

Gudsst wxirk (ijrilmlii pipw Kifl 

GMpipinc, wd^hU of (crrnipwitioir/ ... 39 

Gas. qtuilJt;r Mid qumitity of, for lead himiiig ... Sit 

Gfwtoufn *i6 

Oils tuliiu^ for lead bumitif nuiokiiis d8 

Oua tubing, wfjghtuf 36 

Oiiiia* liooks |8e* Kg- '•"I *•*" 

tiiinlntti for bnnrli jifinls *B^ 

GlwioTB* viwt (Km. 'Jl and 221 ••81 

Golden ibnwM. the (etiwrlineut] ... *33 

GrMfcCapUUii (Sw MiaWj *l» 

Gndflga "ISa, ••317 

Gtwtuige, (bud ••131 

Umtinin, hiiitoontlLO nsos necewntj for «wp]ilyiog 

wngto pipes 133 

GtwUopi, Icwlt ••134 

Gntinjfs omCruinen •*19S 

Gradng or strainer fixing '133 

GiwisctMiM) 131, "l?? 

GdUytr«p ••170,32* 

nun-motal notdirinfr •• 3^ 

Guthnv, oansL* of untcka la ... ^ •22 



TT\WMT:R.S (ci«torn) 
llniid diYMUkg- vflH 
Hand imoM.,, .,. 
Knnd Hpiha u. 

Hitfds 

HaldHitbit 
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Huwlcnbt^r'n i-ipcrimunbi nitk (ui* .,, ,,. 

Hwidinvn or tuunvla [m l>raiiii«go Work) 
Ueiiil pumn (Su' Luud C«iiUu|jr} ... 
lliiila aa (o [lipe lUlnj; iUul amuiging.., „. 
HoiflLiiiK IniiLrd ., ... ... ... ... 

HoUIuic tLr liLrnuin ... .,. 

TTii|>[)»r biwiim mid hef^lit for fixing mna „. 

Hi^ppcr i'lo«.'W, trapfixlnir for „ 

Ktt]>pf'r cioK'i. Wdtor suppjr 

ll'rl MAIcr opiiaratus, HUpplf ]kip« 

UuL wuuir Hupp1> (for nn elAtnnla dMcrii>tion, : 

ncU vuliuuiv. 

Ki>l whUt flupplr u> titaUing „, ... 

Ifi>t wutw taOK .„ .,, 

tint, unt'V work , , .„ _. ,., ,., 

lloiioo dnuiiajfo ... lID.IMto 17S 

HouM dnlaa^, job (See Ssuitarjr Plnmbin^ Job 

Complot*;. 147, 148^ 

HouM) drniiiM, MJtc of ... ,«, „ U 

Hoawmaid's 8inl(» •US, 

inioriC nolians ivspwiiiis D nud S traps ■111 |1) 

Inlet pipe, fraah air •!! 

IiispcvtfoB idpes ... ... in 

lBWroopt« tntps •147. •H8, "UU, ••iSl, ••154. ••U 
166, •le?. •168, 'iro, ••17L, —n 

InbodoctioB i| 

rron dstems sad tanks U 

Iron pipu eullera (also known as tJie Tnlw CuttcrJ ... 
Iron ruiii wiiler and noD pipi», ixut of, and duratiai 
Iruii. suIdtTJii^ utid Liuuitiif ... .,, ,., .„ 
Iivaiti. rli'iiiiiiig (BLK- K^'I'WiiiK Tool*)) ... „, ,„ 

JOINT.S iitid chfilybwitj. waMw 

Joint* nnd niolba. holdintc of „ 

JoinK luiil fixing boMuswitli apliuta 

Joints and soIJilt used 

Joints, Biid thii hi>al of ttuldcr apixuautly dMucadiujc 

Joints, and tlif irtrcngth of ♦Jj^ 

Joint*. Hiid ihirikiiMs of Moldor 

Joints Kt «xhiMtiuiu ... 

•TointOh iMidehupc... Ml 

Joints, brand) preparing ... ... 8&j 

Jointo, butted, lor iiu«uiuiitle tabs voifc 

Joint clnmp 77^ 

Jointa tmnwdHrod 

Joint ooniientioni for dnlns. soil pIpM, &e 'li 

Joinbh onppTT bit mid blowii. Jft, 

Joint fljiiat; 00 Oic fioor 

Joijit liiitiK iipriglit ,„ ... ,,, „, 
Joint lliiiijnt ... ... .., .„ „, 

Joints for obwnbfTK, HWr«tIng 

JniiiiK for lp«d pipe to suit wat«r ooini>anies ... 

Jniiit*, Kliuing 83 

Joint*, bints 00 „ *sS 

Joiuta (intomoJ) , •81 

Joint.*, intomal wipin)i; ... „, U 

Joints, kniinklc or «U«w SJ 

JnintB, U-nittJi of slinviiig (soe Sharing for WIpnl Johtta) •! 

Joiiit.1, Ions' nnd iliort •fj 

Joints, Ionic, luid wiping tlieni .. 

Joint nialuug .,, 

Jctiiit iiinloii)^', Mown, and blow pipe lor _. 
Joint niukiiip. oopptr bit ... ... „. 

Joint milking. Ismp fo* 

Joint mnkinir, pra^oe of 

Joint mnkiiiir, reDiarlcH 00 

Joint mnkiiLii:, tin nuuung pkeuomMion in ... 

Joint ntokinfr willi Imuus 

Joint niJikiiitr Tith load ,., 

Joint tiuikiiijr n"ithoiit irons ... ... „, 

JuinUof aUclJMses (ittund) 
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J^nt*. nrnnuurtin^ HI 

Tofatt) riiliuiibetn'), muking villi lamp 90 

nfatta ft>r puciuuutiu lube ... ... ... ... IM 

r<Hivto, [idiou-s <u>ii renkcdyiag uuna ... ... ... fH 

Jiiintu, pn-|iaritiff,,. *9!i 

Jiiinu, ml iind vldto Ickd HI 

JuiiiU, mili'd ._ ... «» 

Jniatn, tnimil, illiuitnitinn at, rujoua Icinds "Al 

Juiuls, ticiuQ nwcutiiLjf , forobcinioBi wvrk (icoSwMtti « |C) 7^ 

Joints, K-ctvt ci.ppiir bit IS7 

Joiiita, siwtviij of "S! 

Joint nhiiviiiK ••"7 

Juiitw, ■hfiri nnd lornji "91 

Ji)in.tr>. BtajfB nr lilunk fl!) 

Juintfl, sttviifrth of ., *88 

Joint Hwoatiriir, orpoioua jombi M 

Jgliila, Uft 8* 

JoinM, utuk-rhuniJi'il 82 

Joiiiln, miller) iiLiittfil. iiiuk^nif . . ... ... .. 8S 

Joiiita, wiiHH], luitl [■rp|HimtiOTi irf 79 

JuUit-wijiine, tntt-niol ,. 9i 

Jointti, wijxHl 't(-u^k of] .„ ... ... . . '"!> 

Jotnu winln)r. on Aslot , 84 

Ji^t viplu^. upright 80 

Jols ting; :dniii work) tHi, 171 
oindn^. drain work. boJ 16t, **lSb. 17« 

Jalndog li»(l to fttuEio wuni luid uoa |iipott 188 

Judging valvo cIoMte '300 

Jntii-tioiiB (diNunJ 173 

BrRTTLES •20 

Killed •piritolnlK'Kcl'ianmit the Bit>\ 39 

Kiiivc*, pliunbcra', dmwing, uhippiDj; ivnd piUty **13 t7 

Kuu<>kl(i bcndx .^ .. 101 

KaacklFtioinM or elbows ... „, ... ... 87 

I.ABLRS 24 

Iioaip fur joint maldng ..< ... ''BO 

Latnn** 204 

Lamlory- Ixudiu) "ISl 

LaTBtory Uuunimil urinii) «oiiipIvl« "iOS 

Ldiatury Iiiwiii wul«* lAlmi at* iwxl «)I.) 320 

Lavutury Intein work ... •*148, **I49 

X^j'inK wiitvr uuiitu] to Iu>nM«^ Aot of PorliBiui'iiL fur t'JTI 
l«.a 1710 23 

httul. HfTc/if 17 

I«aUliuJ[U'id« •lO. '21. 12, a 

Ijead uud uciii KflMw 't2 

Lewi mid cnTliuniii acid *3I, *S2 

... 17 
... •■« 
... 'IB* 
... MO 
... '22 
•21 



Lntd aud ita nuuiipnlutloii 

Ijuad avA inurttkr, obemiool *a&iavt, 

Load uid ollior pipe wtmeotlons 

liLiul ftuil nilvtT. Bepakmtlon of ... 

Ij(«d aiulnpriiiir w&ter 

Ltiad aud Bulpliunittd hjnLtngra 

XjmkI and xiiii; cuiusiduwl fur water etor&|cv> and ita 
ovuscquMi'-x-s duzinK it« paaogo tbjout^li Ui« 

humAU orpins "136 

Lead and xiiiu (IvMimpoatng 'i'i 

L<.<ad aiiJ liiiL' utiiiiiii; 42 

Luul at B&bjiun. Ajiiu. &c ... "SI 

Load, bod, faw dinmber wuil, effecta of ..'. ... *70 

L«wd beiidj uod tmp umkiiijf nuwhinvry ,**I(tO 

L<ad, bird'B*TM in , . '-n 

L«ad boiling' ... _ "ai 

Lead bumiug 53. (53 

LmhI buminjr- A<-ii)liifilric Mdw |irpo "53 

Z««d liiiruiii^', amount uf im-t unutiui, uf oaa flmi ... *8l 
l/<ad b<imiii(c iukI iuipurv l<<>ul, viv. .., .,. ... (II 
I>«d burning nnd ic-itlnc:, the ncoessnry tiMt ... *tt3 
Lead bscning, bulEhaudod *69 



l-AflB 

Lend biiriiiri^. bud *08. "a» 

Lt^ul Luruin^, liluw pipua and lUpplu **ai 

Ia:»i.1 bunuug, biaocncil joint wunt ... i,. ... 09 

Loud burning, brcooliing: piec« and «ooln **69 

Load burning, button irorli. Tbotograpblo ■podnuai* 

done by the aiitboT *0S 

Lond bomin^ by ihe nulhoc int t!ouili Ktiudiiglou 

HuK-UTQ, Martli, 1882) "eft 

Lead biiniiTi}; chiiiiiWr voiufErautJoD ... „, ... 70 

Load hiiriiinjr, ^hnmb^rwork 70 

tjcnil hnrniii^, iii«tom work SB 

LcndbiUTiintf. diffloultlmof "*1 

fx^nd burning. Aral difficullieii *U 

head buniiun, (inhibition wutlc *M 

Lend htmiiiiK. "Same" *fli 

Lnad buminff, ftnt. Fhotograpldo B]M«f««n* iNWeutAd 

bv till- siithoT 61, 'O! 

Ltuul biiRiins', KM and air rwuladDK. . . $1 

Lifid biimirt)^, irrtuluatcd poaltlona tor Icamon ... *C4 

Lead Ifuniin^, htirriiig-bono work *69, *6H 

Lwvl humintr, hlutsto loarnvr* *$1 

LMid burning, linldinfr lb» pipA AnA flain«i for ... *62 

LtHul burning, hohtontnl or sidowork, ^mdiiikted for 

ItnmRrH ... •64 

r.cad buniinff, TioTiiontnl. Photographic apccinictui 

l>r tliR iiiitbiT *(Ht 

Lead burning, invention of ... *bi 

Lead burning, jointia for pipf'ii, «to 89^ 

Lead bunntig, Inppod joint work 43 

Lead buniitig. Iviiniing fiS to S9 

Lead buniing innnhinr, font Wllows &7 

Lead bnrniug nuiohinc, acid for *64, *&9 

L««d bumitig maohiae, ftdiAii of *M 

XiMd burning macMnA and bdtowx cnraplcto **5ff, "BO 
Lead buruing nutddno and cryrtaUiiatiim of thn acid 

wntor ■59,80 

Lcful biiTTiing Dianhine, and heat gitwn off from ... 00 

Liiii! buniiiiK tnarhiue at work "44, "46, "00 

Lttid burning mitobiuo, balwviour of &t> 

Lcod burning omsIudo, bloving up and cloaiiiiig •.■iit 69 
Lead burning maohutu b«llawii JDavioa' itD|»rovenu»iit 

and ootuctmction of) 'S7 

Lead burning machint, brMehiitfriiieoa **M 

Lead bumtng nia^liini-, caaicg to Keep in hcnt . . , "00 
Lead buraing miicbiiio, ohamnff tlw tamo for w«rk !i9 

L«ad liuming tuacliinc, ohonaool action of "00 

Lead burning mnrhiao, oloanlng out the ciyMjik at h9, SO 
Lead buriuug muuliine, eonrtniiitiun of ... .. At 

htmd burning inndiiui*, orfiUdli/nlion of 'ii 

Lead buruing luarbine, dnngrm uf ... *iSO 

Laad burning inadiim-, dunnriptiun of .., it 

Lend buniiiig iiiarhiuc, invontion of ... ... ... '■il 

Lead bomtng machine, Irregular aotkMi of '.Vt 

Lead burning inaiJilne, tauten bellow &T 

L(«d bumlug niachiuo, old abapa ... hi 

Lend burning iniich!i:a, quuUly nnd quHntitj of gaa &9 
Lvad burning uiiuJiiiiu, uphuu ... ,,. ... ... Sfr 

L«ad burning luartbiuts tlivury of 54 

Lead burning mAchino, throiriiiic up *6i 

Lead bnniing maohtno. too wnall W 

Lmd bundng Diauhlue. tubing U 

Lend burning roacfaine, itno (or *M,*W 

Lu(td burning nipplea and oloaning a&niu tt 

Irt<nd buniiiig, prvporing joint* fvr ... *(8 

IamuI burning, pirating work for ... 61 

Lend liuming, ngnlatina gas and air for 61, 61 

Lend biiniing. unntitniatn ••64 

LcAfl burning, ■hnitDK Inr •61 

Lend buminc, iddp and upright irork tor leamura .. . *6& 
Ia'ikI ImminK ""d P<P*> "'^'k ... ... ... ,., 67 

Iji'iuI burning, utirk lend for *it 

Load burning, ndphurio acid for *i<, *)9 
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IiMd buniDg, bonpiinuy muulunoii fnr *.'i.) 

Loftd burning iifiright ... CL) 

Load buniin>r. npright tutil hoTiumtal or niito bunting, 

hinU u|Knt SO 

Load liiiriiiiig iiprighl. I'hotoRruphic apc-dnicnit b^ 

thfl aiilJinr luid •!« J. i*allcn, Juwf. •*fl7 

r>i|«l CJlllIMM .- ... ... ... ... . . "•!! 

Tjund, ciiTbnnnlii of ... 20 

Iintd «a8tiiiK f'"'"" (i' tftUtt *27 

Lmd oHtifl^ iu fiutln ... 20 

Load cMtiiiff . »hcvt , iS 

LiMd. ohaminnl action •aO*Sl»22 

Load, ofa[anii?Hl jiin>]K<rt)OH uf 21 

Load, ohldriiJo »t -11 

Load oitUmii (fiO. with tiumt juinU) 13A to Hi 

Load cUtcTM and torrodmblc ib-nt«r ... ... *23, *]3r. 

Lead niKUTTM itnd eanndon ... .._ *32 

Loaddnlvnu. impulngruidputtfaig tlie tundin ... iM 

Lead rUtcni slinniiK I4fl 

Liiad diidn and iiiuulila *36, *^'J 

Ltnd, ooEdnhvt *1I}0 

Load cuiu.i>nlrntinN^ "IB 

Load, coudui^iot of hmt (bod] •21 

Leud. LimviTsiiiu of ... ♦Si 

Lo»d. i\im«iuji of 20. •il. 22. •"Ill, 'laO 

(Slv U-»a fur Cloaet IVapa aud SuU Kpea 31 and 23) 

Luml. uryitiillieutivu «f , *]1 

IimJ, tuttiiit,' out 45, 41, -(8 

Load, (l(»n«ly of 'SI 

I>ail duwolviiijf •21, "Sa 

l>nd dvU.-otin|{ •21 

W-oA dmiu *U1 

Lntd, eUfltiniT of ... •ai 

Lckd, d«otn> i^ivinlo.iLl mUoa of (ciporiiiuiiU) . .. *39 

Lead. aiqwrinienU with S3 

Load flitxoa 3S 

Lead for bumiuR. iitmvintr *41. 'TOt '111 

Xtfad for ehmnioa] wurkn vork (oeo Chiunbcr Work 

&0.), neoMu^ for piiro bad **0 

Lead for oloavt trap* Buu •otlpdpM 21 

Lead for iit|M)iKitdoi«tenu(oAeniio«U7i!aiuidof«d| S2, *13(i 
Lead, rOf (np (Sm iMpt) 

Leoil tur windowa nu 

LnuI. foninK pointN of „ •31, •41 



Lwid. itmrity of ,. '4i 

L('nilirutt«nsiuidcrnck>ui[ca«M)iid} *92 

X>«*d bardoung 43 

Lead, haidBoat of „, *i\ 

liaad beaded naila SO 

Laadbaartlu 'ig 

Laad In mnnection with oak [chemical ootian «f) ... *21 

LoadUKht gUdnR 2d3 

(Abo MO ■pedal index for thin, ptigo 3C2.) 

Lead, malli-itbilih- of "SI 

Lond mnrkin;.- tot ihalk line* imdoiHtema (SmCattin); 

uut Ixad. -tQ, •tS) i alao Ugdeni BatUned Ci«tenu 143 
Liiad millitiK ... ... 

Lttod niiuc tile ,., ... ,, 
Lead, niihiiv aad propntMa of 

Lead. Bitnitoof 

LcmI. okh of 

LMd oree, dimfinft 

Lead im, prriiaratiaii of 

Lad arm, ruutuiff 

Lead, oudc of 

lMA,fig 

Lead pi|io 

Lead pipe buzala 

Lead pipO) Imclli of a «oU 
Lead pipe naMmg 



38 

18 

21 

"sa 

1" 

•!« 

"19 

«. .« ... •!» 
17 

... 23 
St. 28, 31, Si, 30, 37 
•80 

"ao 

'33. •a* 



Lead pipe moiilda 

Lead pipee in oldco cttioa 

Lead pipe patching' 

Lead p^pe praea 

Lead pipe preMOa far otbar luica 
[.ieedon pipM ropdirin^ .. 
Ijead pipe qilittiiiff, imuwi of 
Lead pipe Rupportoni 
Load JiLpoa, table jif Imjrtli, 



« 

•"«.••« 

M 

... M 

It 

H 

irriirht, and vortdtig. 



■tTMStli. 313. (For bunttint; ntraia of lead pJpca 

eeo Wnt«r Pipf", uoxt voloiiw.) 

Ij^ad pijift tinn.'vi innido 'iS 

L<vi>d pijH', woi(rht»f, fur Btiuul ntaiiut. 271 

I<(':id piiN-H, u-uit*))! uf, in lAigtJui, alio for the ttodt 

wn'-n ... ,, *M 

IjtiuI, jHMtiona for (in burning) *t1 

Lead pgiiwning, trontinont for ,.. "B 

Lead, poor , 

lA'nd, prudnntion of per annum 
Iji-'iitl. prihpiTliiia Olid tiiitiiru of... 

I ^ 'ad pump Inmil diMng ... 

Iji-od, n^l „ „, 

Lend nxluoinfC „ 

L<}nd ivilliDg mil) ... ... ... ... .., 

L<?iul. tvlluu 

Liad. Rofiwfurduiiobi 

Li'iLtt. aiilbiaf , 

Loiul wudi wuielita, otatinK, and pnUfmii'tor ... 

Lv«d MSTviw toxce, (Son Surrioc ibxoe) aad water 

vnMc prevKut«ra 

I.cAd, ohAnng- for Aoldering *Ut 

.^(-adMiuMi 21, "as, as, «, ••« 

ly.'iid. sJiert, uultiug ... 4t 

Lt-nd, nliivt, wiri^'liU jind tliickuuaKO of S9 

L««d, ekirniuinir fur idlt-iir •M 

L«ftd, naikll ooiliD^ ... *U 

Lead, loftnoiMiof , •Jl 

Load iiuO-pipai and rentilatiou (cbtndoalljr eon- 

ludriwdj ,. ... II 

Lend will pipm 4". 4«. 49. 41, i 

(AW »cv pajm 67, C6. 118, 110, 12(9. 122. Hi, 
lol, IM. 166, 171, ITS, no. 181, IS2, 18^ 

iM, 195, me, 107, tea, 221, 226, 2:27, 228.} 

Luud, •onaTOtumiMi of 

Li'iid, Spaiiiiih mft ... ... .,„ „. 

Xrf-iul. ejK-tdfli: gnivitj uf ... ,_ 
Lend, nnKsr of ... .,, ... .m 

Lciid, Kulpbuivbiof 

Ltvul, ■ytubola of {See Cbemioal IV>pMlkB) ... 
Lcud. tocnuiihinf [experinieuiaj 

Lead, tunaci^ of 

Lrad, tonndtjr tn inoraaaB ,,, 

Luad, IcmU and tcetiDiT ... 

Load test, (experiment} 

Lead, the iwe of 

Lend bnpK 103 la i 

Luul, (S) trapa, (Sm Tr^M.) 

Lead tmiH and sewer yaa oonoaioti 'IIJ 

Ijfnd liinnnle in obonionl worke ... 

Lead, nnoTto cspaiiMan of (espcrimonta) ... 

Iioad, wntvT action on u 

littd, whit* 

LndcBBv. etoppin^ with pnttj, Ac (&■ C iM ml wr 

Woik) 

Leak; (ii*tmw lined n-ith lead „. „, 

Lospk of n mil or biuidJr of load pape ... . ,„ 

Len^b of Wd pipr, n 

Ijtragth. wrisht knd working atMOgth of bad ptpe*. 

ublo of 31 

Lennjio of diflnvnl iinlen (Abo mo M«chank» fat 

Plnnben, nost vd.) 'U 

Litkof^ *M 
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INDEX. 



M? 



lithotgri, foRiuktion of ... 
Litharsn mcltitiif 

Uqiiatitin it tin 

Lonilon cliwiiit i'«U'c 
hanAou cluM-t vulttu Bxed 



•IB 

•20 

41 

237 

*U3 



MAIN snddraw-uir pip™ ••U8 

Uuiti lUnin trjii<ft lAlHixx-IuternepteiTnpt) "UT, 100.322 

Kaiii pijii' for«im;t wulcr suj/jfly tJTO 

Main piiiv or L'uinmuiiicatuii) pipv t3T3 

a(4akt (trawdnK) ... *I)« 

MaDot, «in« workew' •!** 

MauilrHli. •M, •40 

Muuliulif (^ufurn ... ... ... ... ... ... 169 

MurkiuK' "u^ luxl vitli cliftik Una {8es Cutting out 

L«iMl) "IS, ••40, "138 

^46 

les 

1G9 
JO 
4S 

•23 
41 
41 
i-3 



\ 

I 



Ifurkinjr uut vhcc't lead 

Mnrkn shotvititr ditfcrunt fApoii (lu pinna and drairin^ 
MikrkH. liitutit' Hud other 

MflKWLUJl 

Muxitiia, DuvW 

Ur.'Iiiii^ ptit, the (8e« Implements for OmUu);) 
3ti.'lHin Aiiil iillojn ... ... ... .., 

MotnlH ATiiI nlloys, fiuini; poinU of 

JS'Anl for plum, cxpAndinif 

McrnipiillUui Wati'r Acl fur uloNVtK. te. •140, STO to 'iSQ 

(ALhj »'•- Tovtii Wnliir iiupplj ticxt if«I.) 

Miil-i>itii (Si-o LcaJ Cuctitif) •■.'« 

MiUiiiK li-tHl, (uiKTiLliva vFj ... .. ... .. tiS 

MilLt fur milling Iwid ••30 

Hinan, iiHini.>s of thu ... 'IS 

Mixing lecid and /iiio ... 4^ 

MomiTntiuu of witt«r lu tispa, dbooveryof (Sca'^ftp 

TeBtautf) „. ... 121 

M'wtai nadloiicl „. ... -i2 

UotiuD of water thrmigli tnp* kod pipMi ']'J7 

Xotdda, bdl trap 13.'] 

MouUB.ohUl 'lOT 

MoiiliLi fur leaden ini>M 32 

Moulilii fur [Kildirr ••43 

Uufla (Suu Lend duttintc) *28 



KAILENG tbolcwlin civtrrm 

Nuili, Icodhuulod ... 

Kiune* and uMrMMn of wnll-known flraitA 

Kicking bmlilln 

Kijjplui, Mid clL-nnhig CJie iiipphs 

Kitric luiid luiiL l«rid ,, 

Nitrio add uul tin 



■139 



HO 
.. 30 
... 34S 
... •!!) 
... a» 
•20, 2a 

•41 



iruimnc>cv, wh.it m u duuhDM VndcT tllO NiUMDM 

B«novft] Actof ISSS? t2a2 

NulMUicua, Juatiuminay iatliot pannltirafor t392 

|OAK:andl«ad •22 

irihf tliti end* of piuw for Mddoriug 7S 

i«nt«d " 17 

I mil iuid ruin wnlcr pipes 163 

Itackffwk 182.183 

ita»af(.-4 .."199 

Ov^rt-A^ttnff joint* ... 81 

Overflow iilptn. Soc iiluatrntiiinii, pn;^ AS, UO, IHT, 14S, 
U», laa. DIO, 193. 1911, 11)7, 19B, 190, -iZ*. 247. 249. 

3r.12, 283, WJ 

OxiJt« t>f load 17 

Oxj-}i]rdrug<m UavptiN?, nnditeboat *54 

i 'PAX mill nliuir domit wiriux 218 

Fan oiuM 202 

r' Fui oloaet aiid woaW prevuntur vidvo uraiifvui^iit .-. *242 

•243, •2r.l 
pMidoaetbiwiuii -,. ... ••IBI, ••202 



Pan olowt. oonTomon froa. an wu&tiitujr to eofe 

oaudition 243 

PandoieU, fixodcoinplelo ••1«I, •224 

Poueloitote, putUngncwcapperpananii 203 

Pan olowtji, (ret^ktvr, I43, 238 

Pui oloM't', ivj.itiriiiK ... ... ... ... .„ 301 

Put oloaoCa, teat acaoo SSI 

Pan cIoMt, neotkin of *11S 

Paa doMt, apedBcatiaD for tS7 

Pan doHMa, tntJugriuechiiidical aL-tiua of S08 

Pan (iloHCt. v«aLO&tluiL of tliu (xwtauusT ... *2^ fiSO 

Pi^n ii|r<n<t wiriii); And tl;ui)]i[ig ... ... ... .,, 348 

\A]*i BM wiring and otatjdnp-. Tig*. S69, 570, 

and aim see thoaa eUneta wind ouitmbto ab FigM. 
bffl}. Oil, 913. 016, 031, flbl) 

Pau. copper •308 

Patsboa ou leaden pipca M 

PdhililnKaD ro«&, etc Bl 

Pattenu for lead uoh wd^htA *S9 

PattiiiMD'ii prooeu. (Dealverinng from lead, ... 19 

Poiiattlwi. wAler work* roloa t273 

PL'ii]H.'niuiit. aud orJier i;beinlcal tots (alao tix (lunrtion 

luid luiflwcr, i«ig>f 3.16) 173 

Pvpponiiiiit, ■^litfinicul rMiiitiuu, «r Ww to take away 

thoeiinknf thoaome ,. ... SS6 

Pf'wttv Moldering ,., 26 

Pii« lead . S3 

Pltfgm«« ;.. 310 

rilluw far pipe bending; „ *07 

Pin SS 

(There in anothirr uUm of piu knuwn la aoni* 
pltmben, hut vfhioh I d<i not cam hen to dMcribo.) 
P(pC!anmngunicinl>i<;uiuiiuitary) . . ... 197, IW 

Ptpa IWDilinK, htiituciu (ww Uihwl'u Himw( 9fi 

Pijn- licmliriK, nmull 'Hin Bi-ndini; wjtii Bolt, US, ... V(> 

Pipis bending with onoecain SS 

Pipe clenQinit for foiling .,, *?B 

Pipe, conkpoxition ., .„ ... •M 

Pipn conntntiornit ... •ISH 

Pipt' onlUTK inn Ru1«ddiar]> Tools) ... „. ... "iA 

PipiriTiittiiiK, mrthimwara 163 

Pi{KM-n(li>in nisHraBi DeooMntyforopoafaig ... *■• *t2T 

Pipn fixiiifc- (load) MT 

PilK! tixinf!', planning, audnrraQgiujr, Ac., Linta aa to *I88 

Pi|K-.. hard, bad *!)« 

Pi|iu joint buniinp iW 

Pipi: inyiiiir. bnd (dminngii) ... Ii>4 

Pipf!, kniriJi of (1 'aO 

Pipe moiildB. lead tt . 

Pip« mould, tiw French 99 

Plpeii. openinj? th« ond of , f or soldctiii^ 75 

Pipe planntiiir, fixing, iie ISK 

Pipe pn-im, Burr'd 34 

Pijn- im-Mi. Clnik'a, with donUo oantainent, and 

only ono ram *35 

Pipuprc-w, P. J. DovioB* ••87 

PiJM pTiMUMi, viuiirty of, 34, 3S, 30, 37, alao aeo Praia 

fur prcwiiifr S, tra|M, ke 109 

PipeB, mxpinK tliiMmdn nf 7ft 

Piiwn. iiizra of, for mippljring ainki 'tU 

Pijw BtookiiiK ... n 

Pipw, -jaam XM 

Pipe inipriart«r« ... ... ... . •Tl 

Pipua, tnldng up drain pipea tU 

Ptpea, unfvtm, twndint; powtloii for tlilduM part . . . "SO 

Pipe* nnaren in thinkjusui "90 

Plauiidiinje or enamelling, mo Load Kaatiii*; •28 

Plana of draia»it», "IJB, ••1*0, ••313 

Plunilxn and dinina^ _. ... •to6 

Pliunlwni, luidthulriuiwlUlugni'xa to UmuJ) ... ... *63 

Plumber'* bag. the 2tS 

FluinbtTfl, bodcloarat ... *6i 
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INDEX. 



niimWn., Eiryptiiin '*2 

I'lnmbcN fopcspuinp 'ifi 

Flumbun. f uiuj' ,. "73 

Pluinben' itmhIh, liiiiU ajraiual dcabnir iHth chciap- 

Jsok£niu> I«, "ISQ 

FlumlMue, binUt b> *(-^ 

FluniliV'n' imn> ... ... ... ... ... ..• *2I 

PIutuIicn' ir«iii» &nd aald<>r '<( 

I'luinl*Ts' joliiw 76 to 92 

Atso MNi lUunUatiuus uu psii^eitlO'J, 101, lOS, l(l7, 
lUtt. lUtl. no, 111. U'i. 113. lift, lie. 111, LIS, 
130, Ui. 119. 13». Ul, 148, lTi>, 180, 181, 1R3, 
Hi, IVa, li^l. Wi, \ri, 1!I4, Vib. \H, 10*, 108, 
liw. ao3, 'iiu, aw, ■ji\,il*,'M,-n', 228,229, 
23A, '.'(.1, 353. 2C7. &c. 

Plntnben' JcluU (raund] of all oluaea *SI 

Pluniberi' mltri) blooli 'SS 

nnmbnH' pBctu 46 

Pliiinlivi*' jBji.-)n-t kiiitv ... , , ... --. ... 47 

Pliimbent. mnftrkeon 78 

Plumbon* eaur ... *76 03 

Plumber/ or Worluiiap (otden tiniMi) ... ... ... 'i~ 

FliunUo oxide SO 

Flumbinv job eorariiite UT, "US, OHD 

PlumbolMnnil iDouUit ... ..• ■- ■■■ -- 30 
Plungvr oiul orlimli-r mbnuomd, wuto not rslves 

2M. 265. 3o0 

Plnn^n' and diaphrainn T&lvo 2^1, **lAt 

PlnniTcnt for doMtt fcffciiig 3d 

Ply*T» for wiro work 2S7 

Pnc-iiinalii: Tub« joiiita 84 

PtiiHinxl itviU-r, diHanM) fnun ... ... ... ... *136 

Paling btMirrts (or diorini^ in dmin wotIe '140 

rbrtlui) oenmnt corrrate •W) 

Pnt. tho mclttl. or Mldor pot • i* 

I'ot. thf mcltmg •ST 

Puuring slick TO 

P'>niuB ]viiit« anil rratodles •• ^1 

Pi>r<.iLH ^'.Idfp •44,81 

Prmmire. itiUtiulI. of Sin. ilrninpipo Iu6 

rrudiiutlon ol l«A(l |M>r sRDiini IT 

Proper liuuw dntiiiiiKO lOS 

P tnips (S™ TvBpB, P) ■. 

Prtlliu); up or In'iiiliu); fiiiinol oiid Hoil pipe* OS 

Piimp bsuT*I oa«Fing 3'i 

Pumn budki-t "MS 

Puiiip utai'ks "Sa ••M 

Pump Luok. the •«, "^S 

Puru nir iuliita 'IfiO 

Piirvliu 41 

Pimwr (mw L(«d Uining) 'I* 

Piitljr and itoppiny fur dhamljw w«rk TO 

Putly fordianibtT work 'TO 

Putty ioiiita 01 

PuGiy loiiiU bud (or aoil pipM »• ... ^H 

PuHj- knif« ••n 

I'uttj- niftltmg » 91 

Putty pi>wd<^r 1. ... "4't 



Qin^JiCir paU ... 

Quichtiili (']' Olid loAd 



•13 
•SI 



nxiy foil iu KuRlnnd. nnnuftl *m 

Rain wnt^rhcjidB, truiiiH-J Imo Vtntll«llnKTni|i"l. Pot 
nn oifllxiiiitii nr«nitit ii( raiu wnl*r liofldn, wo next 
viilumi' ... ... ..- -■ ••■ I-'" 

Rnin w»t<T pipe-' and frnnl(liri'ttka(^lliowbyl ... •|>'5 

Uaiii wotOT pipe and wil pipe wjrlung I'ff, I"3, 180, IHl. 

184. 183, 184, 185. 18« 
Rain waUr pipo, liint* un onianientatlou lA ... 1 89 

Kain wtitnr mpri (iron) uiuru vstiuiuivi; than load in 

lb«.etid ... ... -. '136 



Rain water »i)nare, and otlKT Icadplpo (onuounUl) I8II 

iw.in 

Rain watiT mipply imd atomg* , ... I3£ 

Ra*pln)r tlir i-ihIh u( iiipm „, *( 

Ra«}w aiid holiliiig t^^ aamc (Alao wo pa^ 90} »., *TB 

Ratfl ill draiuH 168 

Rutii, st«)j)pii(fwi, atinlla. tc. .„ „, ,„ ,„ li* 

K«d nnd wfaitir l«id joints „ ... Bl 

lUad and wliil^^^ lend putty maldnir „. 61 

IWluad .. „ M 

Rod lead, odulteratitm uf, dnUiotvd 

h^huitut liti , .„ 

R"Siilatiiij|f till- flow oi liniiida 

Iti'irtilatnni, bmMand bclloir* 

Ilafpilator, cloM-U. and pnu, aiid otMVllMixiB^ 223, : 

Ki^jralator, rJoMt vhIvm (Aliw nw CloartTahroa) 214*, •SI 

RrKulatora, vratw, ruruluHOta , "IM 

KcjTulatur. wnUir clcm-ta .. ••200. •♦201, ••201, ••) 

••222. ••im. ••218, ••216. 
R^i^lntor irator «loMta, ■peuifioaliona for 

Romarkaon pliunbani 

RapidrtDfr leaden pipea 

RopnJiiDff pipe* With piit^ JointH {umpomj} 

Rodii 

R«Mii(W»ali) 

RoMD Iwi, th" ,,. 

Rmin, poundiHU' 

RerprliuratJjT)' luruaca 

Rosatiuiir tiu 

Ruin luiclaliuKK 

BoUihI JQJIltB 

BoDiotc mill, liiatory o( „, 

RoUinf; milU 

Roofii, ptitehiiiff »n, &c 

Rtinnmi (HwtOinriiitf.DminwoTk} 

RiiQiiint; buddls 

SAFES for clomta and dstcnui {obo ■« doMit Safes 

ft«ed) '13T.1M 

Btifo iivitrfiown iiiUi oloiwt trap ■•2M ••M* 

Bate wset4> pipn* ntid hingivl tlnpii M 

(niMi sne 19^1, 191, lOS, 224, 2S«) 

Sill amniDulao 1' 

SiiltHul l(!ad II 

Sandlwxt the, and aaiid (ilUo k« Sand for CnntiBK)... 

Snod for oastiii^ 

Sanitary plunitimg joli oamplcto ... )47 ••148 "•H 

Saaitoiy nKtctnnnnd inpliniteoiifidcneofn renilta ... *ll 

3iu1i welKnto, leod (raatinptl 

Si»»T<, ptiiuibcm'. or for lc«d cuttiiig 

Ai^iillury sinkfl ..• ^1 

Snullwy aiiik wMt<> trtpit ITT, 

Scat autiijii ■wn«ti^ pmrftntdrR «Io»ct valvaa 

Sotret poppiw bit jmtibi .. ... 

Hiilf-atartiiijC flimhinK tatil:* snd ridtqiu ""203, "*3a3." 
SorviuitA' cliiM^W nnd watur supply 217. 21R, *219, •220,4 

S,ff*aiila- olwwt* 147 ••21T. •*21fl. 227, "" 

(b1*o 9m CloooU, KTvanta') 
Scrvioo box nod r»l«> iriHi air pip* and down p{p« 

fixvd ia olatont eomplcU • 

Aerriaebux aimngGtnonU 

nervine box ciittii)? oat 229, 

Servioo bnxM and mnMiiK ',. 

Sftrvtr* Imxtaanfl slphcna ■247, •SW, ' 

Serrloc boxew, riwnil 

Sepricc twnw, twin 

Sm^i^4^ bo«c« ooBTOrtdd into waato proTcnten 
Sepriem Xxixca vith winning piwe« (alw) neo Tig. ASl) 

"248, - — 

ScrTioc pipe* undpFfrniund, depth of 

Sorvico pip«* to l>* i^A by wat«c oompaaiiM to 1 

houii*«,,. ... . -.- . . ■- ... i*r 
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I 



•SBt-oSa 

Hrt-ollHBnddiiinmiiM , 

Ri?t-<)f{s fur draniinx' purpmiM ... 

&i.<t-DftB, ailaplc 

8«t-a0«, knuoItU Joint, £)»vi««'... 
Stt-off, aiiiiple, DnvUm' 



PAQB 

"87 



102 

. -. ... 101 

lOl 

101 

Sewor gM oction on loadon Enm *V2 

BMwr nnt pipn ••168, ••IM, ••171. 82* 

- ■ ■ 60 



iipn ... 
Slum hoobT (Fi|f ■ ''i) -■ ■ 

81uT«liooka, beait(ISg. (3) 

8h*v« hooka, oviUm ' 

SbtTing uiii tihuvp hooka, lonuiTka on 

BJuivliig the C'uili of jiipe*, JciiiiU, kv 

Shavliitr lead. Iiiiitu uu. for Holilotliig, bumlng, &c.. 

(Al«.M.f77) SO, •03, 

BliaTiDlf aoil pijxM 

SbMtJnd M » ooroiing tor TOofit „ 

SbariilaidattUng 

Sbwt lead outtinp 

SheMlaut cutting out 

BbeetleaddraMlngout 

SboatlaodinUliug 

BbMt iMd, M«M of, for iKiil pjp« nulring 

SkcetlM^, aU^ for atiTotlin^ 

Sheet lead ramovfog 

Sheet load. iinroIliTifr snd tXitgt 
Sheet lead, wcIkHix iiiid thlcJauoaes of 
ShontLinK flt-u*i niiiuii^ work) 

ylnn> vulviT., umi Jilaii fii.Hl ,., .,, 

Shurinjf lip fi>r drain work ,., ... 

Silv»ir iind Injwl |«ipnrntiiiiii>f, ftc) „, 
Sih'tr Khov'iT, ihii ii'ijK-iimoiit) „, 

SQvcrtfvo (eajwrimciic; 

Siaka (Alto vx next Vol.) 

Sink dmin , 

f^inka, liiiiKKiiRAtrifi' (Ainu MO Itlop Hmk»] 

Sink jilpwp (M^ii>nlin^ to Htmio Rinkfl 

Sink pipe*, mipplv pipM, rizeaof 

Sinks, slop [Hco Slop Sinkii) 

Slnka, nnato^iilih^ 

Siuk wkste pipw uid oomcntiiiiiF s&Dio to »tonu sinks 
flitik with tntyi Ui V>0 Iliad by iirdvr of V'oittry, kt!, ... 
HiphiiTi airtiim wnnte preronMTt (»o Wiu1« PlvvnitorB 
nilli siiilifrn avtiun) 

Siphon for Dummtt iniiohiiio 

SIpban for «lruwiii^ oil i»id 

Slphou atortiu^ ftppitnitua 

SiphMi tntp (araiti) 

Kiphnn irat#r waiito proTcntan ... 
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88, 89 

... 48 

••46 
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4A. 4« 

... •39 
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,. 231, •23S 

lU, ISO, IQl 
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•32 

•28 

••149 

177 

164 

138 

S3& 

•40 
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■1*8, 



f«i]>hrm wTuto pmoDtar 



■ ;. . 

K t^iphon viuti> praventora [Alao w« WmM ft OTadwi 
^h> prtniiUly uftrrttiuA) ... 

SiphunaK'*, fxporinuTntu iritb 
Sijihunuffit of irupo 

HiKT. niimey 

t^lau- dutjcrtui 

Blnuifhlcr-h'iiiM.' lUiunniic, Ac. 
• ■inlu 
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78 

78 

247 

...••aos 




. "taa 

•UH 

. "IS 
. na 
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{Aha to fifpiro. ITS, 470, 478, 478, 480, 493, 404, oOOl 



11^ 

lOT 

41 

'IT! 
3ii 

•as 

Jill 

1-J(l 

■IW 

'18# 

178 



.tlii^iwtnff Uimu^li Vf.O'm,,, 

ig uut tnipn „ 

iif lio ,. , .,. ^.. _^. ..^ ... 

I paper fur toitintr ( Alw sco Smoke T«et', &n. ) 

•H8, 'US, 

Smoke rook^iU — t/ir tilj nH»h *fitH ... 

Srnr>otkin);i>Iiini> (plmnban^) ... .,. .„ ... 

Umudgd.MiU or tnniiRh mailing 

Soon trap , 

SofUMt nipcH for wipiim Hiinh "IQl. 

Soil uud other plpoboiKtUkg vhm £jd&4f 

Boil and run walor {^p<M, Malnpla 



ttam 

Suit and r«iu wfttur pipeit. earn or taok* for 178 

8<jil iind miu wattT pipuw, unuuuuuial 185 

Sciil tm<l mill wuler pipo wurkiag ITS 

Soil pipi.li uid (iteoiiAiiii; ciiiix *1U2 

Soil plpM Mid (IriiiTut, rapia lluahing af IBS 

Soil pipM and fasMj- trurkmon *48 

Soil pipes and LlHti^ry 47 

Soil pipMsnd K-»d biirtiiiii( 07 

Soil pipe aiid waatv pipv, planning, fixing, tto. ... 188 

Soil pipD Iminh blookt SO 

S<m1 pipo bunding ^8 

Soil pipe bruiah«g 88,88 

Soil pipe oonneotiooi with dnim uid other ptpM .. . *I88 

Snil pipe coniie^^Tioafl with drajni (b«d work) ••l?* 

Soil pipt», diiuiioloMuid iTircuinfcTciice of {lucnaarD- 

UlLlUtS). ... ... .., 48 

Soil pip<i, dritHnff tn eltsAt dftnlx ... „,. ... £3 

Sot! pipe fuiiiioldrnwinir •51 

Sol) pipe HiinK for eIo>nU nnd trspe combined **ii1, **3i8 

Soil iiipce &xed in Toriuiu ways, see Fi^oica on poice* 148 

ll». 151. \H, Ifilt. 171, ITS. ISO. 1»I. 195. 1*6. 197. 

1&8, 2'2C, i37, 2i8 
Soil pipw &x*i wnflete, with TenttlAbon pipot and 

nnwia ... ... ... . . .••! 



oovU 
Bed! pip»flxiii2> 

Soil ptpee for different olowte 

Soil pipe*, iron 

Soil ptp« lead bamiotc 



Soil pipO" (I«ul). ntKMuity for vmtilatiiiiu cS, chnuioitUf 

Miiuidtmd 

Soil pipea, lengths of .„ „. „, 

Soil pipes, materials far , 

Soil pipes, planinxandehootiiiRrttHtfidimof 
SoU pipe proparing for fltintr, luw Elbows, Bends, 
v!) to 101 ; nlau anil and niia wnUir pipn workiiidc, 
ITS U ie8 

Soil pipe prapuing for iK>ld«]ing 

Soil plpeporeming 

Boll p^ vhsring 

Soil i^ice, BhooOQg tho edges of , 

Soil pipe Miliog 

Soil pipe«, Hix«>«(>f ,., 

Soil pipe«, size of l<i»d for mekinfc . . ... ^i 

Soil pipe RtaclnDK' < 

Soil pipe ta^^Unx for sol ilcnnx , 

Soil pipe, tumbix Olid pulling up ., , 

Soil [dtHw. uiiuvou thidukttwM , 

Soil pipo ivmlilfltion ... ••II8,*«J20, 

Soil pipcH with Roldernd Ham ... 

Soil pipe work 

Soil pot 

Soil, lamiflh, or amudgo nukiiig 

SolUng ... 

Siiiliii)c Mnil pipna, Sec. ... ... 

Solder 

Solder, annlynin nf ... . . 

Solder and tiriiii>wnrk tiiuung ... 

Solder and cokp flros 

Solder lutd red hot irone ... .„ .« 
SuliW und wulpliur ... .„ h> -■ 
SoldfV and xlnn „, 



148 
... 188 
... *18» 

... Ml 
S7, M 
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48 
4T 

49 
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•iO 
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47 
48 
03 

•tt 
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198, ••338 

"•41 ••no 

...♦•IW 
... SO 



Saldor, liluwpipo ... „. ,.'. ,., .,> 

Solder, bad ... „. 

Solder, bomt ... , 

Solder. City 

Solder obwos 

SoUUtt flnuting (Soo SoldAV Zin^j and Dumt Soldct) 

8iilil«p HotliK _. ,„ 

Sold**, Dolour of ., .,., .„ 

SoMt. linn , ... .,, 

HoldiT tiiiiiitr 

3old«r, (using points id 
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43, i3 

43 
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. 44 
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44 

43 

"93 

44 

80 

•4* 

44 

Hi 

42 



*BMiDl>!iIle.&c.. oiruatnplu(iMDMdN. 'lO. "a«eIlUutiatl(niieDlr<MeUiliiali.Mir4etlai;. "9W1. t acnlfln Aet ot PatlismanL 



3C0 



LNDEX. 




PAffS 

Soldn RwoTFi* <tiBhed *93 

Soldw, hiirdii (or *t3 

Solder, hirtonr (if it 

Soldrrjnint with liMraiuili aoIdDT *Sd 

SaldoruukiaK, pluuibcr'K 13 

Soldo BiBldiLK tabit! and iti^-ng poinU (aeo AUriyi, &«,) 13 

Sddertaop, aetmUfHK *8S 

SoldCT, wonktolor 2<, ••« 

8ald«r, porom M4 *S4 

2» 
•HI 

« 

•43 

•« 

92 

•fl 

•8* 

42 

•8T 

•92 

25 

44 

87 

26 

140 

Si 
i& 

»2 

•51 

21 

91 
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Solder pot. the 

BoUcTt quiuiti^ required for cuiUvm work 

Balder rmning 

Solder, npoitiii^ 

Bolder, Kfiota oa 

Bolder, stir.k «i)lili<r ... 

Solder stick (toiil; for uijclex, tec. 
Bolder, Btru) 

Solder HWMUn IT 

Solder tiililo t,. 

Soidn wm-lritiir ■- ... 

Soldtrlng- pM^iaR 

Soldering Ii<>vter 

Suldcr. xliiuj it ... 

Bulduiiii; krancJi jolnla 

Solderintr I'twM 

SoilinarcUtOTTuioiit 

Saldtnnu^ srun in«lut 

Salderiu? Irvn 

SaUWiiitr lead to irctD 

Sfilikniii: «oil pipM wltli ooppn bit 

SoUkgiiig: twola 

8oId«nn^up btuvbicl oopppror iron pipe 

Soldering xind, iron, btaM, cojipM*, (^n iDotnl, ptnrtor, 

ka. 

SpecuficntiuiiH oi pliuutwn^ woik, dTaiiiA4^, Kc 

Spindle valvi«, Uhik 

Spiiullo valve, WTfi^wtid 

Spindle valvcfi, »liitv <»«tanw 

Spirit, bnuth 

Splaah KliDk* 

Spongrlwd 

Spoonliooln (mo F^r. H) 



Spraadora, wator, for oloeot hsdns 
Sprtom Mid avt-offe, cartlumwo 
Spriufr bnonlii, •linr, ball lovoM, fto. 

Spring vnlvpH, Hxko, 

8priii(r wntiTr luid Irani 

Stiihlo brirki nnd paving 
BtttWp imnduit grnttcring 



25 

322 to 327 

.,. tax 
... tit 

232 

P2 

80 

34 

69 

"MZ 

174 

•«24. ••22S, •••233 

••233 

"22 

... •314. "3lh 

••314 

8utiU> dnanagclittiiiK8. (auiitnry] •*1'0. *1T1, *»12 to 321 

8ul.Io Imp- ••313 

Subl" TPTitiktiiMi... , 820 

Stalilo WBter impply ••3IS, 3tT, 319 

StBgi> nr lilin'.lt jmntx 99 

SWii'iinK Irnddli' (IcruJ mining) *19 

Sbuiilinw wu>t«« and ovfirllow pipts [aoo {llastmtJonB) 

pftffM"*53. ••lOfl, ••U3,**U8. '•107. ••|08. ••224. 

••249, •*2BI» 

StiiTid pfipt wiitrt- TOppljf „. ... t27li 

Stick lerid forbuming ^. ... •BS 

StoetsaniliiiM ^20 

Stouo inorka .„ \S9 

StoncwBTD datenw ... ,. "I3(i 

Stool cock" mill huiidlM ••2)2 

8bMl n]T^«, wimotiniMP&Ufd cotumPTalrM... ... 213 

Stnp ocxik Hud doxot buains •212 

Stop tonka, bov, cniti<lL, and iquare kejB 21U 

Stop cooka, dInpliraKni i ... Sll 

Bbap eooka, doable ahut-dara Sll 

Bbopoooka for "lo^H pipM ... ,. 310 

SUpooolc. mand wn^ ■21ft 

Stop oook, w^iiare WH]^ ^210 



214. Ill, 




Stop ow.fc*, wrftW-down 

Stop nonlu, ndt'diiiilng 

Stop OOok NIIppticM to llOppCT iHMa 

Stop cocks with nnians ... 

Stop v«ln> 

Slop valvM 

Stop Tklvoa and nwkii for nlotucto 
Stop VMlvm, Htraijjlit fuU viiy 
Storaee lor ndn vaUri nupiily 
Sti^^l rdtfci. 111.- 
Btreliicr, frnitiiiiT. and liiiitit ... 

Stniiauni for wuntv pipe*. 

Stroiiinm , i, 

S tnips, rtriJring nut 

S frapi, or nphnim (xeo Trapa, 8) 

S traps, wiping "P 

Stniji solder 

.Stni-i muin aud ndn water niunt nut bo inixi-d 

Stritt pilLii(f. (Blioiriiiff drain Imiuhe*) 

Stri'tt wiiwr Buriply 

!itn-u(,'tli of \^ua pipe, safe workitig 

Strikf, the , 

HiibiTi«r^od wiuit« preroutinK' vnlrRi 

I'^uokui' Hit appliLiI tu tidve idiiwit Icvpt* 

Soukoc vtdrcB (kuijn'iJ. ue fru(»l tttlTca, Tribon Talm^ 

4o., Ac.) ., 

SnntiDn vnlvu («* Fig. 629] 

Siitpr of U-ad ._ 

SiilphiuvlM of loitd , ,„ 

Sulphidii (if Icml J 

Sulphur iind nnldiT 

Sulphuric juTid fur lend biimiDR mnchitica ... "iji^' 
Rupplf pipiw ta doMots mittalilo for diServnt litttd* et 

wiitcr 

SiiHpL'c'tiil wa!i-r 

SwiihVr anil nwnbliiuK « 

Swontiiig' jiiiatn (or cliiunlicr work (wilder work) ... 

TABE£, or shoot bad caKtio; fmmo 

Tnoka 

Tui'k* iind aatiniTHU „, „, 
Tui.'kH and cure doubled ... ... 

Tnrik<t nnd cnn omaraeiitail 

TklIih and aare. pr(nwrlii|r tot aaiiietifg on ... 

'n»clc9 wid onn, •olovrin^ oa 

Tncka, nnd marking out Hnil pipM for 

Tnoka, b(md 

Taoka. double 

TkcIis oniamental utd^jrstMD offltllkiBgoilC... 
TnokasDorct ... .., 

Tacka, ainiilD 

Tiiolta, wnnknt pipr* .,'■, .., 

Tanks, twin 

Tnck work, u'nirlo 

Tnft joint* 

Tiunar Uiad niiiict) ... 

Tiuikfe (For Under- trround Tankii, kc pure 134) 
Tiiriku nnd (antoma, iron, for hi>1 niul eold water 

Tntilrn, undcrirrniind 

Taps, HiwiP of idrnw-ciff), to l» flxmi 

Tnnii^h. toil, or nnudKDfnaldnfr 

TeAJnK drain pipca nnd joqntn ., 

Teating for traps 

Twiting' with pnppoRnint, T«aotioD for, 

Tiinbwing up 
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144, 11 
144, II 
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■nmViOTing np. props for 

Timber on rand for bottoms of draina^ 
Tin {aitcimtl.v onUod Jnpltat) ... 
Tin nnd hydrocUorio acid ... „, 

Tin and itn nianipulatiim ... ... 

Tin nnd nitric nnd 

itn blodc for midpr maUnf 
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Tin oxpOTimenta (we Flint Tiu] 

Tin, icnuueil or drnnpM) 

'Hti, liquation or Rflniny 

Tin miiim 

Tin mimoiiile 

'Hn, tiiiltatf! and pruparti™ of 

Tinninj; \ynuia, oufrpcr, uul Iron p{p««. Ao. ... ■• 

TLunmn wipiWT biU 

TiiiitiuK iran (liAw ta wider line, aUo aee DununiM] 

Tinning irwiiltt of ieiul pipes 

Tin otv nmntiiiy 

Tin pail ff-r liiuiinr I'oppur bit*. 

"nn lupT, wcijflit ol 

Tin. proportiu* <il 

Tin, puTi! 

Tin, ronatinf; 

Tin, nmiviiifr pbi'iiomonon in jobit making 

Tin, lanultijijf, <«" n-duclioii uf 

Tnniinf or licit ,. 

Tool rusting 

T»ol«, hintu upon tho 

TivjI*, inibjfdi«ry 

Took, wiiodt'n 



I 



(800 D traps in 



Trnpo linUiKlu(!Cifin) 

Trnii (t)), nhoiico af, n wnnl atrninut 

Aomc ptacm miut b? Uflodj ... 
Trnp (D/, •etji>n of 
Trap (S;, notion cif, biul for viiHv diHict work 

Trnpa, WTtiaii (if wititl immnL im 

Tmp (Aildf) 

Trniw, njro 0I 

'iVap (S), fend the Mtion of wa.Ux in, also Btl«d 

witb ralvK vlriwit nbovo ,,, ,.. .., ... 
Tnf nnd dtiuuting rnipia 
T^p (D), Bnd duffing pliunbors 
Traps and enraneoua c«uc^liuiioiiitot the modem would' 

be iimiUiritiH public «xliibitan 

Tr*pfV> 

Ttk]! {V), ntiil maddnr put 

TrajM and TnctmoBtit of watsr in aamo 

Trap and nutf^ toldoring on 

' Sap and pcnietual wntoi aupply 

IVtp (D), aiiaprejudleediniud* 

^aiM and itphona ueod ludieiidfal works 

T^p and aoU pipe flxiuK 

TVap |le*d) *n4 aoil pipe*, nMoaait^ far wntiUtion of 

Traps nnd -uiil pippwetdnj out ... 

Tmp» eii'i thttir ULles 

Tni)iH uTiii tlielr lutve^ ^-uernl opinlau on 

TrupH ojid vuliK'ilr of w(it«<r tliKiugb ' 

Trn|m PLiid waUir Wik iiT Si>»l 

Trap innti-S) 

Trnp iPi, badly ■cnnstniotod and ill.proporlioneil 

Tmp, bait or hunch 

Tmp (bafi) « 

Tmp (band) 

Tmp, noarJ and Diet's, tMtcd , .., 

T*ap hnll. tho , 

Tmp (P). hinontcnnmn (A) 

Tmp blot* 



102 

194 

•118 

•110 

128 

117 

•108 



... •120 

no 



•HI 

108 
•109 
•118 
•194 

130 
'111 

•73 

IH 



Trap, Uodu and rings 
t Tksp, Inttia 
%Bp, lo«l, and pi pa 

Trap, 'bmnfthiitpa,,. 

Tmp, brirk tmp ... 
,T»piT>). cartfead 
[Tpap(Sl.«rt 

T»P O'l 

Tm|Hi, caflirtua, ia 

Tnp, droular 



-as 

'i26i'"iafl.'"^i2fi; •• 



21. 32 

... nn 
... "i« 
... 102 

19-1 "liJi 
... 'IM 
... 125 
... lis 
... 108 

'129. 134 

...'•no 

... 132 

... 132 

... 108 

•114 

loa 

139 
..."■103 
...••I 39 

... "102 

no. HI 

... 107 

..."loo 

... 'loe 

■100, 106 



rtam 

Trap. clctinMii^' <«p will **1Q4 

Tr»p, i'loswt, tiii"it)(ni for .„ „. .„ „, IfljJ 

Troll, niriipinaU! H8 

TrHp, concontrnted (Tho) |3l 

Tmp. convaitMi nf (1) atid S) Ill 

Trap. l>ii lloia pn^nil S, fluJ bond maliin.|[ ... •100. *Vtl 
Tmp (Dj, oaajf cloaimiug "uS 

Trap, «aafdMnain9[mueaUed«elf<cl«aiiung] hints no *IOft 

Tnp, eartlwnn'ira ••178 

Trap, eolip*Mho lis 

Trup, expeiuneata „, ,i, „. ilS 

Trap, fat 181, MTr 

Trup fS). fnultv in shapo... •ifA 

Trap, fliwl Wiow niuka |38 

Trap (D) fixed bolow valTeoI<Mat ••Ill 

Trap, fixing 198 

Trap, fixiutr and trimming aiOO 

T»p. ftxlnif out^ on ... •ISO. "Ifll. "1B2. 'im. •184 
Trap, iliuhui^ ttTranKcm<.-nt«(AlKi. BOoFiKs. 616, 480, 

&•:■) US 

Trap for lUuatratinK lacuaouta, waving ou^ and upfion- 

BRO IIS 

Tmp fD). futr!H(fwp ..'118 

Trap (D), (cnomutrii^nltf ntnidc 113 

Tmp (D). iruodHliopo -US 

Trap gratJnxH 'Hi 

Trap, gnaw ••131. "IT? 

Trspi fnillr. for iw^llwy ainlw •171 

Tmp (Si, finnil mndn .••104 

Tmp. hrimiit, uwtinji 128 

Tnip il>i, iiMlmitt trap „. "HI 

Tmp, hiiita fornoloctKniof ... .,, ... ^. 'IM 

Tmp (JJ), bunch US 

Trap (Di in ■omc plncon muat abovo all atLcrsl>6 uacd 101 

Tmp, ifWD ••IJl 

Trnp. l(Mui, ill lialvM •!«, ••22S 

Tmp. lipped 

Trap (9) made in ttoec pieoea 

Trap, main drain 

Tm()i, tii;ikiii)( (SbippiiJK oiil} ... ... 

Tmp, nKwhiinical luitinn, fordmiuK, to. 

TrAp ^IJ), meclianinHllf eliovirigthe direction vhieh 

the watCT t^da to take 

Trap (S). momenta proof 
■Rap (D). 

pTVOf 

Trap, IP) at nhollow naka and flat dip 

Trap, {Dj old 100, 110, "111, 

Trap. ir)ii]A 

Trap. |Di old. vmtilntion of ' 

Trap. (P) or foot trap 

Trap, (Di or tlxor prindplo, moat bu naed wfcen 

v«iililAti»ii i-iiuncil bA ai«od, wIjitp toItd olowti 

HT« ftx»d 

Tmp. oval lipped, tho 

Tnp. (D sud 8) paradoxical (jncaHons ' 

Trappud talii wnUrheiid ' 

IWppml BuU pipes (Sm Soil Fipea) 

Trappud uraiitvpipM (Soo Want*' Pipea) 

"IVap, perpetual iratw •a]>pl; in [alao known aa th© 

tufcelnp} 

Traps, poaltion of ' 

Trap. (D) preparing and maklniriip ' 

Trap, prPMd-d up 

Trapv. prini-ipli! fi <>ipUoiiaK« (AJao sea atr pip«*) ... 

Traps, (P>pnwf ngninRtmomentnming oat ■ 

Tn^i, (D) putting in the d^ 

Trap, (D) mlM fbr making eiai^ olouulitg ■ 

Trap, miming Wly or bag, tbo ^ , 

Trap, (D) semi. tliP ^^ 

Trap, ttiallow for 7in. ioiaU, or D-t«»p iritli flat d' 
Trap, aiinpU „ ,.. ' 



'1*9. •IfiU, 



ocaltiil; aud logically proved Hijjmnativ 



131 
107 

•l«T 
t«7 

•IM 

•no 

•107 

•11* 

117 
•113 
•107 
•110 

ne 



•104 
131 

"in 

•130 



ISO 
'ID3 
'114 
lUS 
1» 
110 



* 8«r mMille, *t., ol riiacnphi (nw DoatU '1S> " Sco lllutUallmu obIt (mc Utiuli, «cU-aatla<, "%»% t atgalOoi Aol < 



rxau 
"lai 

110. —Hi, ••12* 

107 

... IIJ 

108 

.•^91 

'Il* 

lOT 

IM 

13<l 

107 

131, 13S 
12a 

'lai 

'ua 

"iifl 

••IU9 

lOJ 

•110 

... lao 
... 'ii* 

... '104 
...••] 14 
...••111 
.. UC 
... Ifl7 
-..••116 

... lie 

... 107 

... !■« 

... -s 

... •!» 

... 'ISO 
... -iZ 
TraiD|wt mouth wMtci {MoilluntnilioTuiOAi paffM £3, KV, 
148, 197, 198) 

Tobeoutten (hiw Iron Pipo Cuttcn] *36 

Tunnels tor dntiiuig^i work ... i... 161 

Tunuok In cheiulcnl wurkii 74 

Turapjn ... 7S. •$* 

Turapm, ftnd huw to kulil it *T6 

Tntnwn "18 

Twisted boat ni|)<« V9 

T}-1<it's, and also Litm bell's miUteof WBat«.pre venting 

T&lves —-i-li, ••?23 

UNDEBOROUNI) t*iik8 IS4 

TTiiJtirliuidifd jiiintt ... «. .„ 9i 

UndorluiDdwI joint innkin^ ... 9i 

Vtiaaoitary pipB a,rThnKwnaat* 1H', IBM 

UiiBU'ppiii^ clUMtJi iSou Porclcir VntoT Closcta) ... 1*K 

Unatuppiii^ woaL bseiiu and bIuIm *'M 

nntr*|ip«d Uthb •10&, lfl6 

Cpriglit joint wiping 80 

UpriglitorhoTunntAl, ivsidolxiniing. l)int«npon ... £6 

TTrinala 206 

nrinal uid IsTatoiy, oomiilote 'iOS 

Uritia] and einli ran>bi&c;d ••30D 

Uriuol, uutoiiiatic, fluddag •*£0r 

Uriiia] nu^iiW ... ,,. .., ... ... .,,••207 

UHnnI '-Wning (Aboaoe '7Tynf"g CloMt Barins) 'iOS, Ti» 

Uriwil. closodSi •ao» 

Urinal eiadla S06 

Urinalii, door BOtlan .., '208 

Urinala. lUbg mippljr plpn S08 

Urinal, Hat twckcd •JUII 

''nnnl fliuliin^jr iiot +27^ 



Trap. niphniKuni t^oo' 
Trap. Hiiiti(>nijitf out 
Tnps, tJoppiuK tnit 

Tlmp, (D) »an«ll 

Trap, (V) mld«ring np 

Trap, BUWo 

Tn.p, (T) oCrikiTig out 

Trops, Btnuffht dip (S] 

TVap, {S.} rtrildniT with oaay outlcc 
TVsp, atump or )ur liliam^ioc ... ... 

IHp, Suttdiffe'n (^ast » 

THp, tMtiii^ 

Trap, (D) tMtuig 

I^p tMtiDKOanRTDW 

Trap, (S) tMtiajr tor riplionaga 

IVnp, fll) top and chock iu one jHooo ... 

IVftp {V) tOJM 

IWp*, varintuKoC 

TrapK, vwndlatios of (nooesrity for *13) 
Trikp, vmtilntiRfr the. or tror^icd hood 

Trnps, wavin.fr out 

Trap, (S) wifjinjr up 

Tmp, (U) intb band* and top bi ancpiMe 

TVap, (I)i wilh ['Icniudng (lApit and ncrnm 

Trap*, rli) with flat cm t^i 

Thip, (.S) with lupi fiir flxina on floor 
Thip, (P) Willi imttfi rap mid emnr ... 

Trnp. [P) with«.|idpnd 

Trap, (S) with MtTui^ht throKt* cr dip 

Trapa, jrurd jjully., 

Tnyrs 

Tribnt<!ni 

THmmintr oltMwt tmp« ... 
Trullcy, tic 



^Hul fluiJiiiiir with email dttmrn, hinta anoa 

™t'i.. hdiHhtx for 

"t^-lipprd 

^t-T c. outlet of. ttod trap* 

g^--^u...g water «.ppl, 



•!07 

lOH 

•JOB 

•ioo 

307 



una 

Urinal, SBlf-ncting, dphaa, watPT aup[ilf ••KO 

Urinal, thtw stallMi ••206. "IW 

Urinal, troodJo action and tTDwUtis ... ... „. *Wf 

Urinal woi4« pipes ,t ... 'SU 

Urinal wat^r nuppltM, and ■alf-olwutlg taft hff MOtP **1'0( 
UriiuU, water in]|)[>l7, refuting ""JflS, •301" 
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2M 



VALVES (doBot) , 2IS 

Vulro*. actuated wiUi 1»7's niokwe *S14, *2W, '2t1, •2*9 

Jrc. 
V«lv«, nfltrfluBh (Also bm WmI* Prorantora) •SSJ. -MS 

•M6, "HI. •24B, ••aoa. •aai, 

VatvM, and carelMnmi of workmen 

Vwlrea, and lim caata otlm^w* (1iiut« npou) 
VoIto, cliMefa [See Oloaete. Valve) 

Vatvir, olaiel,aiid vmitilation 

Valve, I'loMt. and wnate prm-entET nrraiigDnioiit 

Valve, doMt, earthenworo 

Valve, oloieta, fixed (seatloaof) 

Voire, doeela, tar JuvenUoa and odolta, as fixed bj 

tfao autliw 

Valrp, plom't. jiidffingxnil «p««ifl■^atiana of 

Va1v«, c]i>Mt«, (otd^ and ncvr inventirmn 

Valve, oIuM't. rvpairlng 

Valv«, ctuHot, sectlun of 

Viilm, diwu-l, nelf-clojdiig 

Valve, I'l'isfl. twiliug 

Vb1v«, diM«l, with regulatWi trap, noil pipe, find ovor- 

flow rH)iiip]Dt« ...*"■ 

Valf t>, oliMota, wJtli traps in one ^ictw 

Valioa, diftiplirajirm wnsMpivreTitinfr ... 

Vidven, douhio flushing (^ Volvoa, Afterfluih ; nln 

V/.j*o IVavunters) 

VsItw, for uluxctc (Sttu Cloiwt VoItch ; aim we Woata 

pMTeut*ra) 

Volv^, for oloset work, and sc-rvioe boxes 

Vulvca. fur lliiHhIutr clusetx. 3iv. (See Waste Pr«- 

VL'iiti.-rn ; kImi CItnot Scrvii'c Bolus, and Valrni^ 

Vnlro, li-upil, tlziug (Alav MO Waste nnrattcn^ ^V 
Valvetmn wuslv pivii'iitora .,< .,. ». 

Valrtn, pliiu^rr, iiii'l diiiphngni ... ... 

Valve, reifulntor. fnr t)l<MBt« 

Valvv, muiid. tlie 

Vail*, iihiMf, till) 

Valre, niiii;it'> Aiidiiftcrllithh 

Volv^ vpiudlu, tlie 

Vslve, qiindlu, l»ng 333 

Valve, ^)(nd]e, MHivwpd J13 

Valve, aplndlo, sbl# cistern* 3}t 

Volvo, ^Bg ill 

Valve, atop ndro ilt 

Valve, trapi, or flaps „, ... lU 

Valve woliii, for eiMtama, ±fl, ... ... , "ill 

Valves (olosot) witli cataract "ill 

V«nta cdiitacin *U) 

Veutilatinir pipe. Rpecifloation oJ ^t* 

Vculilullng pipes .•*!»» 

VuutllKtln^ I^piM, ivrmi oxbanat pipe* ... .i. *IST 

Ventilating U«p, i>rvoiiU!at]ngtnppadlMad IM 

VenHlittion iuiciftirrru)Ti<ntii indnunogaievened ... *ti<l 

Venttliitii>iiniid fUKRV piinnlii'H nlnim* '134 

VenliUtlnn (rtnunaifo iindwiil pipi*^ ••148. ••149. ••ISO, 
•141. "li-1, ••KB, •'U;, ••ll)8,««l(ll>,»»l71,*"i:i 

Vvmtilation, Mtpcfimenlaiii *I(H 

VwiaaOirti of ^uildiu«»- ••141. WO, ••«! 

V<niUlitii>n,hint«to plnmbi'n on their segleotiogMme *I&3 
Venlilattnti nf drninnftu and wiil pipe* MvnnMl 1)^ wind 

oanvntii 'IM 

Vontilnlioii of drain and »iulpip« , ... *1U 

Ventilation of sMltnpeo, aiiddriuiitiKv|abwM9ktv...**N8 
VeutUatiou of soil pipon, aiidcl'H>tib>wiClKralln}i ... *1U 



' Swmldilli 



A'. Dt I'lnwioiibi (Me Dtodt. *U). " See IllDitntionionUaM Urlnab. •clt^cUnL "tw> I Slfnlllta Act of FartiamMi. 
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Fkan 
T«t)tiUticmoftni»iuidi»ainpa» "na. ••119, ••130 

••Ue, "197, ••IBS 

Vootiktion pipM ••US 

Vvntilutluu. tuaulion of *1.^3 

VcQtilutiuQ.'-'miuoomxdon in tmpa,tKiU[ii|>M, ftc, ... 'lU 

VoDLilator j^ntin(eB, in and outlets, **32l 

VentUston. {luwacoat 'I&l 

VCTitilatorB, uptaiil, ,., "Iftl 

VMtry pwpio iinil dnimgH ,.. •188, t298. t28S. •S'il 

Vi(*. tflBTHPfli' *"3I 

V-tTHps (Sub T^l^p^ V) 

WAIUONG witb Iwt-ux $31 

Wanilnppipea MTl, 272 

WASH BASINS (for on elaborate deaoriptioii, we 

next voIiimB) IW 

Woali iHism.-i :iiLd aiukfl. UUtitoppiag IR 

WilsIl Lasiiix Buu of pilKM fur ... ... ■■■ ... 32(t 

Wb«U< Lknil i».>il pi|w nsiiiK ... ... ... ...'•lOS 

WiMt* oherking' feiea for dBti.-rM 26ft 

WtMUj iwc'timi-euon ■•Iflfi 

WMtt'-iiot vulvM 244, 266, 2S(i 

Wiui« pl|)eii Slid dralna fi"\ 

Watte pipn (mil tiTiinpetinaucli •lOS 

WiuM. jHpo M«Mig«ni«nte ••148, ••149, ••IW. •• 106, 

••19S, •I9T, •19B, aas 

Wkitx pi|ip amn^Rtents, bad 197 

Wiut« pipes and traps, hinta upao, wben the; cannat 

Iw vitnitilatcd "iSe 

Wiwtv pjpra for datcnu •108 

WMt« pipe- for &£uks, apvclfltratioua and siec of 324, 314 
Wiurtp pwivontin niiiJ Iiu1l vnlvii attnchmnnt, •"352, 268, 2S9 

WiwtrpnnviiiIiT RiBU^rrm, nniiitwi'H 258,243 

WiuM- ptnvimtiT r.iiit«nis, filed bolow clnWt wjat for 

wipplyiiiK nlowt* on a liiwcr lorrf, hint" on , . , 2iM 

WiMi* prevont<?r ciatt-m fi>r twu cloM<ta •*3<3 

Wiui« prcvvutvt viet<r& »«t>ic« bi>x &xed oompfeU) **336 

Wiwtr prpvpiitrr ci»tfn.ii, Slom>'a 24&, •260 

Wiutf prpvnit*r uUtwrns, Tylor* Sona 282 

Wiutr |«rv.-ntrj dutf m, thIv^Imu ""286, 287. "*2a8, ••?69 
Waste prvvirnti'i iiiatrm, witli i|aa(traplp valmi •2fl], "262 
Waste piGVunlct, oompomd of oumpgund iiiphiHM** ^6)4, ••26B 

Waat« prevotitcn) ooiuudctcd ... iW 

Wut« pi«t«nt«n> for iiau or •!&(« ciatAnw. N .B. — 

nguna ••614, B2S, «30, ••63I, 838, 641, Ac, 

nuqr be fitted for ni^ datorn 

Waa1« pirwentVTB, London cUmit valm, tho 337. 'liH, "239, 

'240, •241, •242, 4». 

Waatv p««vcnti.Ta, aorewond fan action 267 

Wa«te i>TeT»nt«ni, solectlon of, lor high or low 

prawma, aad Uata upon *SS1 

Wane pMventna aeTrloe boxM, *ee lUiutraUoiiii on 

parea 286. 23T, 238, 239. 242. 243. tu. 

Wa«t« pravsuMTi apedfloatlous ul 327 

Wa*t« pmvmtvr valwfgirstttK'hingtouliaiKtKl pipw, 

1t>T filing nnderoloaetBeata, Ao ••aaa, '*m 

WmMi! prcvi iitora trhloh an podtlre aa|)B4.'itv mctrM. 

Sue fitfurm, 664, S9S. (89. 000. mx U03. COI. 

M6, 800, 607, 00(1.609, 610. 611. 013. 640. 648. 

eW, 8S1, 862. «63, 664. 665. ti6G. 6e!<. 660. iiC7. 
I IMS, 670, 871. It>Uou]db«aati[wdthuttliciei!V!uto 

r-antatt working with Kiphmi rii»y K- <ri,-It«d 
nut iiltuwiiifr 0\i> vmWt to fgaue from ths 
duvn pipi- lit full Ixjro, or by allcnring the cistern 
or hill t'l tSll too npid^. 
Waitc prcTDntcni, iriA inu^iaidetit cistertifl, known 
w wat«r wnatopiNivtitttiurdatonu, 23^, 240,241, 
213, 244, -US, S46, 261, m, 263, 26S, 2G0, 261. 

362, 263, 267, 26d 
Waate pwva n t w w with dpbon antian and sarvioe box 
amngementfl. 23», 240, 211, 247, 348, 202. 363, 

Sfi5, 381, 366, 268, it9 



rAOB 

Wairttt proTcmtinK boxc* for bifth prc•«lUf^ ... •224 "266 
Waato provsDting oiatoni, btaekcta, lidn, and chnioa 

to "::e.t»*2e4 

Waate prevt-uduir oiatara double, *^., « aniitU wanto 

prcvenliii^^ oulum tor oiqiplTing two oloaeta . 243 
Waste pnventiii^' aiHtumo, Queat ft Chrimaa* .. 242 

Wi»»1o prevent! Dfr cialwTi on witinliRo priiiciplMi •26w, •269 
Wait© preren ting pJatPms, partiiUly oftt'riiiiHh, •241 

"253 •i61. "269 
N.B. — TltMc an? odIt afwrfliuli datenia whoa 
lhi> handle is polled up, and let gKi, befure 
tliv vuKm ia too far exbaustod. 
Wulo pr«vpnting oi«t«nu, vrhieh aw jMMJtivcIf 

nftorflurfi •2IS, •isi, "asi, •aea 

Waste prrTontin^ dstanis witb ball valvo ikjtt 

ofl« 268, '259 

Waste prcvc:ati7iK ristCTiis, with dotiblo valvo and 

cataract rvta.rdrT, uUo witb siphon airantceinBiitA ""itl 
Wiwtft prcTontiTiK valve fcr Aidnff in Urff« cintoma 

whioh an- pBrtJally iiftiirHtuiS ... >238^ •248, 'iSS 
WoRtn nnirntitin^ valvM fur fixing in lar^ ca«t«m> 

which nn powtiv*^ uflcrfltub ... •'240 ""249 "•268 

Wruir rrdiicinic acrrioc boxui .,, "234 

Waatoa, tnimpat aouHi, cnttins ont ... „, ... M 

Water oompaniea and aupnlj to doaaU -^279 

Wativ fittinir*, stamping tor water oompaniai ,. t2"8 

Watrr pipoi and litungjii luuiit uul Uu uJttired withont 

notice to walor (umpanjr ,, ,., t!91 

Water pipe, eEparunents witb, fur ahowing the 

friotioii of water, &■^ *13J 

Watte pipL' for inside of bouaua to suit Vfnter oom> 

panlM' ruj« t2T0 

WulLTpltnH, troo aud copper, and water oompatii«a' 

ni!« ... ... ... - tSTO 

Wcitcr pipns, mBtL-rialn for, tu Mill waUic uunponiiMt t270 

Wiitcr pijjt^ nmr he Inid by iululiitanto t27A 

Wntcr pipw may bu removed ofto' notion to water 

oorapatiy WT6 

Water, protootioo o*. to w«tor counuiiM t278 

Water pipes or nuuni, bom of. lor auiting- w«t«r 

roTDpaniM' r«giilfttion« . tilt 

Wat«ir pipes, power to oprai rtoiuiJ for , , , , , , +278 

Water pipca to atreet maim, r^iitrictionB for laying tSTS 
Water, (quantity reijuirvd (by AM of PaiJiomont] per 

«85 
-1380 
t277 
+277 
tSSl 
t28e 
t274 

ta7« 

t277 

t2»0 
t2SI 
f288 

+380 

t38a 

+37 

f 



uf Board of Trade tu 



day fwaaob penKin 
Walar. quality of, power 

appoint an oxitniinnr 

Wntomto* (a wocMy mto) 

Watcrratos, bow rooorered 

Water rate*, laiidlanla to pay, for amall property ... 

Water latM, motltnd for rmcrtery 

Wator nittit, old not tu (k) paid by biuomia^ l4iiianta 
Water rate*, paid by landlord un lonaU prou ar ty 
Wntcr rntra payable according to anmial vuuo uf 

property ... ... 

Waiw rati-B to be paid ({uartcrly 

Water, ahartnoat of, i.nd water oompanlea* ndoa 

exempt* water (unipanim f rom pensltiet 
WaMr, atMaling, and peualtiei f iiT 
Water supply ttoi] SanitoT}- Act uf 1866 
Water aupply gkb be onfonvd by pariah offioera wiUi 

comwnt <K veatry 

Water supply (eonatant) how to make applioatioii 

for , 

Water suj^y oan be demanded from water company 

under penaniea 
Water supply can bedcsuianded bvm water oompauiea 
Water sujijily onii b««nfaoad lor sanitary putposes .. 

Water BiiTOly ^rtand poata 

Water stealing', oompanlM a&n reoorer penalties 
Water sutiply for wiMJilng away sod, Ac, cai 

sDfomd by Tertry people. *c 
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yr*tar na^ly, \i not auffioiant. how M act witk water 

oonpaiiuv - t383 

VMof fupply other than for doRiMfo u» t280 

Vater KUpplf , ^iialtioN on waier oonwuiiM .. . t283 

Wmbt au^ttr. |X)w«c oi Boiird of Traio to raqnira » 

ooniUDl supply fiVS 

Water nq>plf, ace ValvM 

'Wal«r aappLj- to 1)» kapt for tteuuiiif wwws ... Hit 

Voter BDppl^ to w>nM« <ud paauM* tS83 

Vstar aupplf, td protect, k^iistRMt t3S3 

Vatar nimifjr, vestries, ftc. may order and oompd 

Rtipply III wa.lcr tor hotiMfl t29l 

WatdT, Bujiplyiu^. with uoe main pipo to morv thttA 

oaao iiouitu, ['«■? Climne S] t277 

W«er aiippiy to rtahte ••318, 317. "ast 

Wabv wwrto AcU of Pnrtianieiit t'273 to 2*1 

Wntor. wuatjnir, aad powers of walw company to 

pnrentit tiSl 

WnuruoiDptUi' -. lilt r itiluf Tradc'aauthurity ... fiSl 
Wnt«r wnrk* << i::|'.::i< - I'An nnapol awuor* or 

ooonjiiow topn^vi.l. jir.-jjil»dflttijig« t2g4 

Water wMtc, pnoBluprt for t28l 

Wat«rr worlm' peraall.im for nttradiag wattnr pipn or 

otliMr altrmtinnn wil.hmit notioo to compMir ... f'iSl 
WaUr workn' pipcw when ftxcd in Iwiims oy water 

Monpantof may bapnrchoiwd by houM owner 
Wat«v WBote pcttnmtom, Riol in larffo auit«nui oora- 

Titoto ... 

Watpr wnotn pnnvntor valvm, for firing Iwlow 

olowl uratM, »r npon nhnr|t«d pip«» , . *222. *22J, 
Watar waat? prpvontrr vnlrras whioh ore only 

ial«nntial fiirurw, -IW, i24, $30, Ml. $6S. 

SD1, ei3, ei4, Gia, 6it:, ei7, ais, eig, gso, 

823, S2I, fl'Ja. a2fl, 629. fi3C. SSI, «33, 633. «34, 
53.^. 636. AS7. 63S. 639. 640, r>41. 642. S43, tM4 
Wttlrr workn n-jnilniuint Ui bo mndtt with approvn] 

of Uio IWnl fif Trodf t280 

Water act fi>r p1o-oI work. &c ■Jlfl, 27ft 

WbUt tieU. npnoiul a'^t of «ontpMiy muitt W kitpt 
iwad^ for iimpootion hy titti compiuijr ttr d^rln of 

thp pi-.irr 

Wat^r, nnii piiwpr to taJcn annie lor sxtiiigiiuhing 



t2:s 

'■224 

603. 
622, 



n77 



HrtT 

Water. chnlj-boBtc Mtioa of, on lead 

Water c.ii>t«rtM in ecrtain oMtt inuat bo proTidod to 

nvwivn wntar cwmponv'N water 

Watvr (iiirt»rtiii I«i tm pn)T)d«l wilh i>wpor bull mrk 
Wabrr''liu><t< iind fl<u>hui^ m'ASupdxug b> wubT work*' 

nilm ,,. 

Water <'lo»ct. down pipo ouw ot, sccunling t« Water 

Aiit 

Water cloMtn, ponalliM for Mnfttnioting a bdUM 

wilhiiiit 

Water Onnpanici' Act «iifciTt«d a^inxt walnr cimt' 

naiiiiM by thi- RiihuI i>f Tnuir, mul tlic .\tUimpy 

OviHiral tc take Icijal pr^ncLtl^iKM 

Water CMnponiM and Rettlomont of diiputea m Io 

BBffidcncy, tea., of Htdaga [/m/MrfdnrJ 

Water iu>Bi)ianIeaaiidMi|Ai1f to oloMrta 

WaU-rt'uinpaBlaaaud Uiwr pcnaltiea... 

Wal«r cvimpaiiiatf dlqmte, bow tnaettle 

Water eoin]iaaiHi har« powvr l<i imiriilu tMingt aad 

charge ownnr of propnrty 

Water eonpttiea, Lonilun 

Tater eompaBlw may be pntetntM by thu BoaiTt of 

\ Trade. 

^w coropauim rmy enforcapeaaltiua fiir[ion.nnn> 

g^^nc« with tkapforUoqiaof (lie Aot 

St^''>rapaDi«« may repair oisbema and fittinga 

SWp<^"F» **•«»• , ■ ^ ■■ , . . ■ 
ftbip ooZ**""^' mu^tmnlce pnivlakin forgivuif a 
Slop »o?"''"-Pply. wheii liewaudiMl 
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t27S 
t27» 

«2r 

t272 

f288 

rm 

t2flS 
fJT2 

fars 

t384 

t279 
t285 

«7« 

tira 



Water companiM' pacultioa (or ofieaoca againat 
rAguLniLanii ,. 

Wator ODDijMuiiM' power to apfwint an iiMpector and 
peoalbn for oDatruotinB Run 

Water rampaiiiea' power to cot off water in cvtaui 



Wntor ootapaniea' power to diaGoctionc mpply of 

wnWr 

Water [.'DiinpaDiM' povorKtucnfoKio propor fittinga fcr 

Doiutant uipply, drc. 

Wntor cornpanitu povtior to ont<« prenuMa . . 

Water oompMiic*' power to cntor prt^miMN Ui i^rpcci 

ntt^taj^, &c. ... 4.4 ... ... ... ... 

Water companim' powc? topivvtnt luiiloc oaiMuittp- 

tion, oemtaminatiim td wntfrr. in:. 

Wafjir I'.umpaniM* puwur to nioko lunpndntvnt of 

miriiinUunM ., 

Wator coinpaniu' power to ropair or flx now fllttiifv 

to piviaijM and cbarK« ownw tbu carta tbanof 
Wiitjir companica' rogulationi ... ... .4. ... 

Wntor uuuiittuiieii' Kutrktiuiui a« to ocm^ndaoij 

Buiipiy .,. 

Wntn oompanim* ruIiMi. oonfimtatioa of 

Wnier rximpanir*' mica muat bo piibliahed 

Water companii^' itarranta may untcr bouaM> &«.■ to 

inspwct wator Kttinun, &c t2'6, 

Water compAnlM ta fnrniili pftrtinnlani of di*triRt 

iruuDNwbon raqnlral 

WaMr oompaaiM to Icanp miipa nf pipm 

Wat«r companiM la pmvidr n isoiiatnni tiuj^y 
Water eompnniof to prwido a supply of waber 

«rn SunanyM 

Wat<nr companiM' water miuit i>nly ba uiwd for tlia 

purpoKO for whidi you pay water rate 

WatiT nninpani^w whim pour am priotn>((Hl by Boaid 

of Trade fram ^rinica ooiurtiint itiipply 
Wali!r. conntaiit inpply, bow to obtain aaiuu from 

water «onipanica 

Watn, (HJiiHtnnt *upply of, notiuo must bo publialied 

Water, eorriMltt Ho 

Water (disco ntinnannn nf) oompanies moat receive a 

qiu.rt(!r'i> iiotien or pay npit quarter 
Water esnminor may bo appointed by Board ot 

Trade 

W«t« fitting* iwtordinut to Act of Parltamtnit 
Water fitlingii and wutiir nnmpnnioi' ni1<>a .,. 
WbM ^tdn^ bad, an> nuimnrac TimlcTthe Siuiitaij 

Aotof 18M 

Water fiUinir* oaanot br taken for ront 

Wator, frciib, bow dcii\^ 

Wutur fittin>,-w, in^iilBcency of proper water fitti^a 

ill pr*miiM>« to S* n nuiaanea 

Wnt(ir nttinto">ut UiU- altcrml witbmit notiw ... 
Water flowing tbnntHfa pip« witli abntptedgM ... 
Watrr nKlrca und power a1 wntvr imnpwdM bo lot 

on him 

Water motion in trapa , 

Wal*r nifhe 

WMpinjuipee „ 

Weoslit of lanvttu uf lead pipe* ,„ 

Wclla, Joacph a and Joaob'e 

Woyof iMid-IOewln. ... -. 

While and red load putty loaking ... .„ „. 

Whito laod 

^liib) lead (adulteration detected) 

White lend making (Dutch metliod] 

Window lejid 

Window lead machinn ... 

\niidow Imd moulds 

Winwa 

Wijung bnneh joints 

Wiping out uiitem* „, 
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'(D]tn^oat 'tis 

; tqiight jmnt 80 

_,-(iloMta(MeCloeetCrukB, fto.) 

Voodmollen, the *23 

Woodn toolBr fai 25 

■W«fcmaB'»elo»ta»»176, "IQ:, "IQe, -^M, •^06, »mB, 

•-aiS, •^20, •^21, «224 
WoAsun, f ftTonrite [see BemukB on plnmbeis) ... *75 

WoAi^op, the, & took *23 

WoAdtop, the, in olden timeB 27 

-Wortbi 'M 



ZINC and lead deeomposing IZ 

Zinc and lead mi-Hng 4f 

Zinc and solder {See 21ino7 Solder] if. 

Zinc, ohloride of *25 

Zinc oifltems, cutting oat and soldering up (Aim see 

Fig. 96) liG 

Zinc for lead boroing machine *64, *M 

Zinc twldering 26 

Zincf solder 44 

Zinc workers' mallet *145 



LEAD LIGHT AND STAINED GLASS GLAZING. 



AnhfidirindowB 

BHods 

Bmden, comer pieces, &c. 

GUmemouldM 

Oatmes opening 

CaaeaaBot lightH 

Gomentiiig 

Coloured glasa, selecting and bints 

Comer pieoee 

Cutting Imif A the 

Cnttiiig pl7ers 

Diagonal patterns 

Dfainoud and itc|Uiire light Kl&ziug 

DiamondB (glaziers' ) 

Diamond and triangular pattern 



PXOE 

303, 301, 30ii, 307, 310 

306 

: 305 

31 

293, 294 

266, 297, 298 

296 

298, 299 

307 

294 

297 

299 

302, 303 

203 

301 



Kgure work 

y ■iiig the light . . . 

Tlxing the glafis ... 



308, 309, 310, 311 

296 

293, 298, 300, 301, 302. 303, 304, 305, 
307, 310,311 

Wntmock, explanation of, and borders 305 

Vtotvork, ornamental 308 



Geometarieal and corced ornamental comsr pieoeH ... 306, 

307, 308, 310 

G«ometrical and omameutal glazing 302,308 

CHaaa cutting gauge 29o 

Glass, TBiieties of 2a9 

OlaziDgirous 295 



HaU circular windows ... 
^bxBgonal panes 

JmAkin or Ladakin, the . . . 
Ijoad li^te, soldering up 
lif^t ^azed (the) 



307 

301 

293 
...294 295, 304 
30ii 



Lead light glaring, ornamental... 302, 306, 306, 307, 308, 

309, 310, 311 

Light, finished, the 296, 297, 306 

Lozenge glazing 299 

Octagonal and diagonal diamond or lozenge pattern 301 

Ornamental fret work 298,306 

Orruunental glazing ... ... ... ... 298 

FanelB 306 

Fatterns, diagonal, 299, 300, 501. 302, 303, 305, 306, 307 

Quany work or diamond pattern 279. 300, 301, 302, 303 

304, 305 

Screens 306 

Setting diamond pattern panes 304 

Spttinjr Icoife 294 

Setting out work 293, 2y'.t, 300, 301. 302, 303. 304, 307 

308, 309 

Soldering iron 296 

Soldering np lead light* ,,. 296 

Stained glass glazing 398, 299 



Square and circle pattern 
Square within a lozenge ... 



Ties or bandit 

Trapezoidal shaped panes 
Triuigle and circle pattern 



Window lead machines ... 
Window lead making 

Windows, arclied 

Wmdow, glazed, the 



... 300 
299, 300 



296, 29Q 
... 307 
... 301 



3' 

31 

304, 305, 310 
306 
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ADVEBTISEMEKTa 



HIGHEST HONOURS 

INTERNATIONAL EXHIBITIONS 



LWAmDEI) TO 



SANITARY ENGINEER, 

STANGATE, LONDON, S.E., 

liAJfL-y.imriini ixn fatextKB OP 

SUPERIOR ENAMELLED COPPER AND OTHER BATHi 

IMPROVED "TIP-UP" LAVATORIES, 

Valve Water CluKrU. PortJiblu Venter CIobuU, Ummlii, KitnliTn Oiid Slop Pink", WaLite Wiiirr Previ-nMire, 

S'tjimU's, stdk^nts, sijTjioej ■v-a.Xi"V":p:s, ST-a-ma fos^b, 

PLUMBERS* BRASS WORK, 
STONE^W•ARE TRAPS, DRAIN PIPES, AND CONNECTIONS.' 

d«etrle Bells and SpcMldng Tub«a. 



'LMnlarlci, Hatha, ViA W.C, ». itlr)i ui ■11^0Ut<.'Bb1l)lIl Wmk. iLlta Hynj >i«l riliuVDC KMIn, IHilnta, roollslti*. KIwnioatDR Kltllacii *C., 

Of *11 klB'ta, in a]l ilj'iiM, inil t^ mil oil giuTclLaurt. 
Eitiiiy«t«a in'l Hkcklm lumrilad on racfrliil cI linvlni; Or Hiiuitil i>lai< •J niuiliiiuiil >ntl imUritljui or tn/ulttEUiitU. 

JENNINGS' PATENT WASTE-PREVENTING CISTERN, 

WITH AFTER-FLUSH. 

Approved bj all the priocipal Water Companies. Applicable to Valve-Closets, of all kinds. 



I 



An abtolate Waste Preventer, dividing the regulation quantity into two portions. The first 
otoanaes tho Basin when the handle ia raised; the second provides an afaondant and equally 
rapid aftei'-flush, re-charging the Baun. a most essential feature in conztsction with Valve- 
Closeta. ^-----,. 

JENNINGS' PATENT VALVE-CLOSET AND TRAP. 

IN ONE PIECE or STRONG GLAZED EARTHENWARE. 

OVER 100 OOD NOW IN USE, Fliefl In »"_?* 
a^SIONsLcKuBS, HOTELS. RAlt^A] 
TIONS HOSPlTAiS.BAMUKJKe. mS AST 
In nit 1-.U "r 111. «o(W, Tbt CLEANEST "o — -*.» 
EFnClENT»'liwH>t Uic J»y. Irw fm" comuUcaHon ; aibiHvI to* 
faullilinc* of all (lu*M, pobllB anil vriotfi. villi Iha latMt UnjnOT^ 

menu, new Sorvloo 7alv«. B«U Ovoi-flow wehaxea Pluj. 




■nil bus uoder Traii.aiuiiilna Ihe tualiilananMi o( apcrtcct t 

Tbia dcaat oae bt amncad with naW-iiranntliiK nlTt. madnal^ 
or bHIi ttia InpRnwl WBrt»lWr«nLlD|[ dium, aitbat a «hWli,Mniu« 
tlitiin»arTafl«i-aii*htolhatautu. "JENSI!<cB'»inlM«dr«WB- 
Iwtd BaDit''aliaaUl b* fr<cUleit loi oonncrllnf tb* oQllal ol Uua l'li»«t 

AnblueuaptrirjrliituiT fllUnn - to tvobumccl of OtDtm Jmlnitr 
LiiL irlronaaoiaiM BoalMtUiWt'i'T'T^ulu '«» U)»ii (Jl«»a, and •« • 
.invrwiweof afflotmicy.aii Aitiei« or hit m&nufaclurs beu Ac 

GEORGE JENNINGS. STANGATE, LONDON. 

lllmtrtUri Calaloeun lun-uiluil on application Of lalcn ImptwmucDIa In 

Lfivktoriee. Baths. Urinal*, Sinki, Sftnititry AppllsnMB, and 
IT" Water Fitting! of every DetcriplJon. 



